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y — performance 


POOR BURT! HE 
MISSED OUT ON 
THAT PROMOTION /} 


I WAS DETERMINED TO MAKE GOOD 
IN MY JOB...BUT DETERMINATION, 
I FOUND, WAS NOT ENOUGH! 


Skipreo [Me 


THAD PLENTY OF EXPERIENCE. 

AND THE BOSS SEEMED TO LIKE 

ME. L LACKED JUST ONE THING— 
TRAINING! 


SORRY, BURT! I KNOW 
1. YOU'VE WORKED HERE 
~), LONGER. BUT TED HAS. 
THE SPECIAL TRAINING 

) AZ, WE NEED. YOUR 
{ CHANCE WILL COME 


SIX MONTHS LATER... L.C.S.SENT MY 
BOSS REGULAR REPORTS OF MY 
PROGRESS. THEN ONE MORNING... 


BURT, I'VE JUST ANADE YOU 
— THE ASSISTANT MANAGER OF 
YOUR DIVISION...AT $15 MORE 
A WEEK. AND THE WAY 
YOU'RE GOING NOW, THIS 
IS JUST THE 
BEGINNING. -— = 


\/GoSu! THANKS 
MR. TAYLO 
eee 


1 GOT IT, HONEY! I) TODAY AND 
GOT THE PROMOTION! 4 THE DAY YOU 
OUR MONEY WORRIES ) MAILED <“ 
ARE OVER! TODAY'S J THAT 1.0.9. 


OUR LUCKY Iz < { COUPON! 
DAY! \ 


IVY = 


WHY NOT MAKE THIS YOUR LUCKY 
DAY? LET I.C.S.PUT YOU ON THE ROAD 
TO MORE PAY, RAPID ADVANCEMENT, 
REAL JOB SECURITY. HERE'S THE 

FAMOUS COUPON. MAIL IT NOW: 5] 
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WAS TIRED OF WAITING FOR “SOMEDAY.” 
i MADE. UP MY ANIND 10 ACT! 2 YD GET THE 
TRAINING I NEEDED... SOMEHOW! 
BANE HAD A SUCEESTIONS 
Ir CAN'T QUIT MY__\ WHY NOT STUDY 
JOB AND GO BACK TO | AT HORE? THE 


1. €.$. CAREER KIT CONSISTING OF... 


For Real Job Sccurity—Get an I, C. S. Diploma! 


et eatin, nd ma “OW 
ACHIT ECTURE 
fae BUILDING 
gonstnverion 


JANE SHOWED MEAN ICS. 
ADVERTISEMENT IN POPULAR, 


“HOW TO SUCCEED" 
32-PAGE GOLD MINE 
CAREER CATALOG... 
2 orronrunimes IN YOUR 
B erro 
SAMPLE LESSON (MATH) 
SHOWS I.C.S. METHOD. 


1, C, S., Seranton 9, Penna, Neme'Siuoy Council 
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PS Readers ; 


TALK BACK 


Those Good Old Station Wagons (Sob!) 

Your October articles on the °57 Ford 
and the 14-inch tires serve to emphasize 
the point made by Dr. Robert L. Rice's 
letter in the same issue, [Dr. Rice decried 
the trend to station wagons that are strong 
‘on style but weak on utility.] 

The all-metal station wagon never real- 
very start, styl- 
out of these 


vehicles. My '53 model is a real honey 
npared to the current crop, but it can’t 
in the rain unless tightly closed 


unloaded if the spare tire is needed, and it 
bottoms on country roads that no one would 


have considered bad 10 years ago. 

My next car will be an all-metal s 
tion wagon, but unless the boys in Detroit 
get some realistic ideas, it will have to be 
handmade. 


Joux C. Kuen, Baltimore 


The boys in Detroit did get some ideas 
—for utility and style. You'll see them alt 
in a special report on the ‘57 station wagons 
next month, part of Popuan Sctexce’s big 
auto issue. 


More on Hi-Fi 


We woutn like to extend our sincere con- 
gratulations on your excellent and authorita- 
tive report, “How to Choose the Right Turn- 
table” [Oct]. We also extend our thanks for 
your accurate presentation of our product, 
the Metzner “Starlight” turntable. 

Your tabular listing gave the dimensions 
of our main bearings as “not available.” Just 
to set the record straight, our turntable- 
shaft top main bearing has %-inch outside 
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diameter, %-inch inside diameter and 23/64- 
inch length. The lower main bearing is % 
side diameter, 15/64 inside diam- 
eter, 15/64 length. Both of these bearings 
are made of free-ma g brass and are 
provided with felt oil wicks 
Wit. A. Connetiy, Metzner 
Engineering Corp., Hollywood, Calif. 


We Founp your article on hi-fi pickup 
rtridges [Nov.] very well done and appre- 
iate the kind words you had to say about 
our Ronette Cartridge. 

However, we should like to take issue 
with you on one sentence on page 240, 
where you state: “Unfortunately it [the 
Ronette] lacks a diamond microgroove styl- 
us.” We do have, and have had for a con- 
siderable length’ of time, diamond. styli 
ble for all our cartridges. 

Ina Movay, Ronette Acoustical Corp., 
New York City 
Brains, Not Degrees, Count 

Ix “Late News” [Oct.] you state: “Ex- 
perts think that perhaps as much as five 
percent can be added to our reservoir of 
engineers by upgrading skilled workers.” 
I should like to make 
correction to that 
statement. 

According to our re- 
rch over a period 
of several years, the 
supply of engineers 
can be increased more 
than 10 percent by 
upgrading some of the 
graduates of two-year 


and the otherwise self-educated, on- 
the-job trained men, 

Many employers will do well to rea 
praise their philosophy, and think of recruit 
ing employees in terms of brain power 
rather than in terms of ivy-covered bricks. 
Josern Jako, Director, Cramwell 
Research Institute, Adams, Mass. 


How Fast Can a VW Go? 


Oxe of the Volkswagen owners in the 
group where I work says that he has 


While you're waiting for your 
“dream car” there's no need to put 
up with sluggish performance in the 
car you're now driving. Your Doctor 
of Motors—your skilled mechanic— 
knows how to restore the responsive 
power of your car's engine and to 
bring back that satisfying “New Car 
F 


Your Doctor of Motors also 
knows that there is no better way 
to restore full-power performance 
with positive oil control than to in- 
stall Perfect Circle 2-in-1 Chrome 
piston rings. Perfect Circles are 
plated with thick, solid chrome that 
resists wear, more than doubles the 
life of cylinders, pistons and rings. 
See your Doctor of Motors for an 
engine check-up today! Perfect 
Circle Corporation, Hagerstown, 
Ind., The Perfect Circle Co., Don 
Mills, Ontario. 


right now you can enjoy that 


“New Car Feel” 


Install 


2-in-1 
Chrome Piston Rings 


You'll be surprised how quick- 
ly and economically your 
Doctor of Motors can bring 
back the “New Car Feel” to 
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reached a speed of 75 to 80 miles per 
hour. This seems to be hardly believable, 
and we would appreciate confirmation one 

way or the other. 
A. Riot, Republic Aviation Corp. 
Farmingdale, N. Y. 


| Most VWs in good tune make 67 to 68 
| mp.h. true on a level, windless road, and 
indicate about 72 while doing it. A higher 
true speed usually takes help from wind or 
gravity. 


X Frames Are for Convertibles 

You made a nice try in your comparison 
of the new Chevy, Ford and Plymouth 
[Nov.]. But you sure got some of the new 
Chevy owners here in 
the Ozarks stirred up. 
After seeing your ar- 
ticle, they have bee 
rushing to their deal- 
ers fighting mad, de- 
manding an explan 
tion as to why they 
were cheated out of 
the center X member. 


CRESTOGRIP No, P210 
Utility Plier should notbe 
confused with ordinary 


slip-joint” pliers, Its box 
joint provides twice the Your picture showed one in the Chevy's 
strength of the conven ARTISAN'’S | chassis. They finally learned that only the 
tional lap joint and elimi- TIE convertibles have the frame reinforced with 
nates sideways twist and CLASP | the special center X member. Ford, Plym- 
strain, Grips flat, square, outh and other convertibles have similar 
hex or round objects with — ¢ forthe X member 
powertul leverage. Ad- craftsman Ben J. Wexensore, Argyle, Mo. 
justs to four positions isc who is proud of his le 
Upto s"eapacey Ie hes ie hnlioms ep | We Booted: 
no rivet projections and leading jewelry manu: | His Chrysler Is Hot 
measures only %4" at its yours for 50¢, post paid. ‘M ALWays amused at writers who take 
thickest point edin Fite Crescent Toe! | pot shots at Chrysler speed exploits [see 
rust-resistant zinc platé “Readers Talk Back,” Oct.]. 

My ’56 Windsor—sans any optional equip- 


Beds" 
a ment—was recently clocked at 29.9 seconds 
CRESCENT TOOLS — | for @ fying mile (three witnesses, two 


watches) on a blocked-off speed strip. To 
save you figure doodlers a little pencil lead, 
that's in excess of 120 m.p.h 

| _Any takers from the “stock” GM-Ford 
t? 


set 


Date R. Netson, Columbus, Neb. 


British Billions Are Bigger 
How big is .a billion [see Oct., p. 112]? 
My dictionary says, “a million millions; in 

U.S.A. and France, one thousand millions.” 

Here in England similar variations occur 

“ with other very large numbers. For sep- 

Shroud, for wrencher and ther fools. Sold by leading ditibetors | Po) ONT Te 10% (one followed by 42 


‘ond retclers everywhere and made only by B < 7 
CRESCENT TOOL COMPANY, JAMESTOWN, N.¥. | noughts); in the U.S.A. or France a sep- 
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“We’re looking 
for people who 
like to draw” 


BY ALBERT DORNE 
Famous Magazine Mlustrator 


0 You Like To pRaw? If you 

do—America’s 12 Most Famous 
“Artists are looking for you. We want 
you to test your art talent! 

‘Too many people miss a wonder- 
ful career in art—simply because 
they don’t think they have talent. 
But my colleazues and I have 
helped thousands of people get 
started. Like these— 

Don. Smith lives in New Or. 
Jeans, Three years ago Don knew 
nothing about art-even doubted 
he had talent. Today, he is an illus 
trator with a leading advertising 
agency in the South—and has a 
future as big as he wants to make it, 

Harriet Kuzniewski was bored 
with an “ordinary” job when she 
sent for our talent test. Once con 
vinced that she had the makings 
of ian artist — she started to study 
art at home. Soon she was offered 

artist. A year 


intant art die 
rector of a big buying office, 
Pipe-fitter to Artist 


John Busketta is another. He was 
| pipe-fitter’s helper with a big 

company—until he decided to 
do something about hie urge to 
draw. He still works for the same 
company—but as an artist in the 
advertising department. At a big 
increase in pay! 

Don Golemba of Detroit stepped 
up from railroad worker to the styl- 
ing department of a major automo- 
bile company. Now he helps de- 
sign new car models! 


Salesgirl, Clerk, and Father 
of Three Win New Careers 
‘A West Virginia salesgirl studied 
‘with us, got a job as an artist, later 
became advertising manager of the 

best store in Charleston. 
John Whitaker of | Memphis, 
\v, Was an aitline clerk when 


he began studving with us. Two 
years later, he won a national car- 
toning contest. Recently, a huge 
syndicate signed him to do a daily 
comic strip, 

Stanley Bowen—a married man 
with three children, unhappy in a 
dead-end job—switched to a great 
new career in art. Now he's one of 
the happiest men you'll ever meet! 


Profitable Hobby—at 72 


‘A. great-grandmother in Newark, 


colors and five ofl paintings. 


Cowboy Starts Art Business 


Donald Kern—a cowboy from Miles 
City, Montana — studied art with 


us. Now he paints portraits and 
sels them for $250 each. And be 
gets all the business he can ha 


Gertrude Vander Poel had never 
drawn a thing until she started 
studying with us, Now a swank 
New York gallery exhibits her 
Paintings for sale, 

How about you? Wouldn't you 
like to trade places with these hap= 
Dy artists? 


Free ArtTalent Test 


We want to help you 
find out if you have the | 
talent for a fascinating 
money-making art ca- | 
reer (part time or full | 
time). We'll be glad to | 
fend you our remark- | 
ably revealing 12-page | yy, 
talent tert. Thowends | Me 
formerly paid $1 for [| 
this test. But we'll send 1 — 
1 
I 
1 
| 


it to you free ~ if you 

incerely like to draw. 
No obligation. But mail 
coupon today. 


a 
Lg 


Address. 


r 


gS 


i 


FAMOUS ARTISTS SCHOOLS 


‘Studio 73, Westport, Conn 


Send me, without obligation, your 
Famous Artists Talent Test. 


Age 
(rLease print) 


City, Zone, State 
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tillion is 10%* (one followed by 24 noughts). 
How big is a billion? Take your choice! 

C, NorMAN FLETCHER, 

Cheadle Hulme, England 


Fun with Big Numbers 

I necacy reading ‘s ago that it is 
impossible to fold a piece of paper .001 
inch thick 50 times because the stack would 
reach to the moon . . . or something fan- 
tastic like that. 

Out of curiosity I 
multiplied .001 by 2, 
then the answer by 
and so on and on 50 
times, I tried to avoid 
error but came up 
with —1,125,899,906,- 
843 inches, which re- 
duces to 17,769,884 
miles or 74 trips to 
the moon. 

Incredible! How high would the stack 
of paper be if you could fold it 50 times? 

Axpnew Vena, Philadelphia 


We used logarithms, and got practically 
the same answer Reader Vena did. 


PS Boat Is No Weekend Project 
Many years ago PS published plans for 
an 18-foot cabin cruiser. I built it—or rather 
started it. Then I went into the Army in 
1940. I returned in 1941 and worked at it 
for a short time and then went back into 
the Army. On my return in [945 I started 
again and finished in 1946. 
This is one of the finest all-around home- 
built jobs I have ever seen. 
Crave H. Spicer, Auburn, N. Y. 


Substitution for the Door Phone 
I srartep out to build your transistor 
door phone [Sept.] and bought all the parts 
that you listed. But I was unable to obtain 
the three-position switch, Mallory 7243C. I 
was told that this had been discontinued. 
A. E. Peterson, Chicago 


Mallory stopped making the 7243C 
switch after our article was prepared, a de- 
velopment obviously beyond our control. 
Another switch, Mallory 6243, will do-it is 
identical to the 7243C except that it lacks a 
spring return. The 6243 is, at this writing, 
in production and should be available from 
local electronics-parts suppliers. 


New greaseless way to keep your hair neat all day 


Doak Walker took a shower... 


TACKLES DRIED-OUT 
HAIR... New Vitalis 
keeps hair in place and 
prevents dryness with 
V-7, the greaseless 
grooming discovery. You 
never have an over-slick, 
plastered-down look, Try 
it You'll like it. 


7G 
7 
Viole 4 


Vitalis scores high with this all-time football great. 


New VITALIS” Hair Tonic with V-7. 


ANOTHER FINE PRoBUET 
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REASON #1. If you were an expert accountant right 
now, chances are you would find yourself among the 
highest-paid of all professional men and women. Even 
back in “depression years,” accountants earned more 
than many men in other major professions. 


REASON #2. The demand for accountants is great— 
everywhere. All businesses must have trained account- 
ants to cope with ever-growing requirements. It's a 
profession offering wide opportunity—always—to the 
man who knows. 


REASON #3. You can ficintoany business, anywhere 
in the country—because accounting principles are uni- 
versal. Think what this means in terms of security and 
independence! 


REASON #4. Accounting is open toall. Any manor 
woman of good intelli- 

ence, who enjoys 
Figure work and is will 
ing to follow LaSalle’s 
systematic “problem 
method” plan, can rap- 
idly qualify for a highly 
rofitable, enjoyable 
lifetime career. . . and 
he doesn’t have to finish 
his training, before be- 
ginniig to “cash in.” 


LASALLE 
417 S. Dearborn St. 
CHICAGO 5, ILL. 


reasons why 


ACCOUNTING 


offers you MORE MONEY ~. 


‘@ “Accountancy, The Profession That Pays. 


dss 


te 


and SUCCESS! 


REASON #5. Without losing a day from your present 
work, you can prepare in spare hours at home, at low 
cost, under LaSalle’s step-by-step "Problem Method" 
of “learning by doing.” This famous plan accounts for 
LaSalle’s remarkable record of having trained one out 
of every 13 of all Certified Public Accountants in the 
U.S. .... and of having put many thousands of others 
into high-paying careers. 


Send today for free book, “Accountancy, The Pro- 
fession That Pays.” Learn about the several great fields 
of opportunity . . . and LaSalle’s time-tested plan for 
helping men and women to rapid advancement, higher 
income, greater prestige and professional standing. The 
coupon below will bring this information to you— 


without cost or obligation. 


MAIL THE COUPON—NOW 
Member, National Home Study Council 


LaSalle Extension University 
A Correspondence Institution 

Dept. 183H, 417 S. Dearborn St., Chicago 5, Ill. 
ion, your latest book, 


Please send me, free of all cost or obli 


| Neme....se-s0e 
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“Id like to see them make... 


CANDY TONGUE DEPRESSORS to induce obstinate 
little children to “open wide” for throat exami- 
nations. 
the candy.—D. Hornbrook, S. Burlington, Vt. 


i ur pocket and Ne 
carpentry jobs.—Paul Katsuki, Media, Pa. 


Inspection over, the youngster gets 


” 


would automatically apply 
's brakes on contact with a 
B. E. Williams, Fort Wayne, Ind, 


A VACUUM-CLEANER GAUGE actuated by pres- 
sure of the dust when the bag needs emp! 
It would save paper inserts from burstin; 
Max Wheat, Mountain Home, Ark. 


MLUMINATED KEYHOLES on car doors. Flipping 
aside the lock cover or pushing the release 
button would light a bulb inset in one door 
handle.—James Neil, Craigsville, W. Va. 


Everyone has his own pet iilea of a ead 
Hike to vee in general use, The Give id 
were suggested by Porcuas Scresce Moxtuty readers. What 


that he 


1 sours? We will pay $5 for each one publishes 
tise Government posteards only. Write mame and 
earls. Cootributions cannot be acknowledged or returned, 
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You Practice You Practice 


~/SERVICING © - BROADCASTING 


=~. with Kits | Send You with Kits | Send You 


Nothing takes the place of PRACTIC ‘Aspart of my Communications Course 

\ EXPERIENCE. That's why NRI tra T send you parts to build low-power 

Inbased on LEARNING BY DOING. You 2 ‘Broadcasting Transmitter at let. 

$2 se parts I send to build many circuits eon aa pres You 
‘common to Radio and Television, With put this station “on the air 

‘my Servicing Course you build the form procedures demanded of broad 

modern Radio shown at ltt. You Station operators. An FOG 

build a Multitester and seit to belp ‘Commercial Operators License ean 

smake $10, 315 a week fixing sets in ‘be your ticket toa bright future, My 

SE spare time while training. All equip- Course trains you 

ment is your to keep. Coupon below will % nse. Mall coupon 

ping book of important facts, 1 shows ‘Book shows other equipment you 

pment you build. ll for practical experince 


i Wil Train You at Home in Spore Time 


tobe a RADIO “TELEVISION keh 


TELEVISION 
rasecce eet” SP fers You Good Pay, Success 


J sd ‘Training PLUS tunity is the a al 
‘About 200 television stations on BINATION fr javaccurity advancement 
the air. Hundreds more being built. ‘are good, the trained man makes the BI ite 
hE ‘opportunities here for 4 one ie eat 
echnclann opeatorset. e. w peaies ‘ relgeon 
#5 mee RDS bate se yen sod gu family are of the etter 


N.R.I. Training Leads to <m~ S220 Se: GoSicisras 
Good Jobs Like These Sxt.sm tas 9,55. Neo ta hin ss 


of wsccene 
‘men at home ifetrated lessons give you basi principles you 


| TRAINED Be Miore ok ct Said 
THESE MEN re == corer rou bald with 
; ih tne Operator, Mail Coupon — Find Out What Tarn “te You 


perviser with Remote Control Operator. SERVIC Act now to get more of the good things of life. I send setual lesion to prove 
KEDD Televidon, Wichl ING: Home and Auto Radios, Televi. NRI home training is practical, thorough. My 64-page book "How to be 
« | ta-Bine Promaldt 298 sin Receivers FM Radion PA. Sys. & Suscen n Radi Te cate what hy arate ae ding and 


‘Wichita, Kane ‘earning. Tt gives important facts about. your epportunities in 
dagen tems. IN RADIO PLANTS: Design meen gh Frelevson, Take NR training for Wt as 


"Pix sete part time tn my Assistant, Technician, Tester, Serv AMAA 35 a month. Many graduates make more than, 


fe about $500 fit ice Mat CRTELIEEEIM be total cost of my training in two weekn, 
shop. Made about $50 fis foeman, Service Manager. SHIP [iE quai ae eal cit fa rig uo sks 
AND HARBOR RADIO: Chiet BYTSQ gol NNEC Bent TAB,” National Radio ‘Inntate, 


UnoeR c.1. eis {uae 


Forestry Service Dispatcher, Airways 
Radio Operator. AVIATION RADIO: 
‘Transmitter Technician, Receiver 
Technician, Airport Transmitter 


Prize Projects sy es reavers 


Back-Yard Choo Choo. 
Dwight Durkee Jr. of Cu- 
pertino, Calif., says he 
didn’t know a firebox from 
a snifting valve when he 
began the drawings and 
patterns for this 1873 loco- 
motive. Some 1,500 hours 
later, a 100-pound head of 
steam had it rolling. He 
fabricated most parts with 
a hacksaw and acetylene 
pbbed out a few big 
castings to a foundry. 


Robot Toys Do Tricks. 
With dials and push. but- 
tons (far left), modelmaker 
Byron Sefton of Green- 
wood, Ind., plays games 
with his fleet of cars and 
trucks. He can set up a 
crash between two whiz- 

ing cars, and then 
an ambulance to the sc 
with lights flashing and 
siren screaming. A_ tiny 
stretcher pops out (right) 
to load the “victim.” 


Model T Tractor. Turning 
from tiny gears and wheels 
to big ones, watchmaker 
C. G. Peterson of Rosepine, 
built this tractor. He 
idded a Model A radiator, 
2 Chevy steering gear 
and a Nash transmission to 
the shortened frame of a 
Model T with two-speed 
rear axle. A Model T en- 
gine pulls the tractor and 
a plow, turning a 9” fur- 
row, at four m.p.h. 
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ELECTRICITY” 


Industrial Electronics 


ON REAL EQUIPMENT 


IN THE GREAT SHOPS “COYN E 


LARGEST, OLDEST AND BEST EQUIPPED 
SCHOOL OF ITS KIND IN U.S. 


Young men and Older men prepare for 
OPPORTUNITIES IN ELECTRICITY - ELECTRONICS 
Whether 17 or up to 45 years of age, don’t be 

isfied with a ‘no future job.” Train the Ce 

y for a better job in Electricity-Electronics—a 
field that offers a world of opportunities now and 
in the years ahead. In industry—in the home— 
Electricity and Electronics are playing a vastly 
ter role than ever before. New developments 2 

bulous growth are creating increasing job TELEVISION—RADIO—COLOR TV 
ee ‘cla! Sew Matton Wy the 
AUTOMATION ELECTRONICS—one of the more recent appli tions and now Color TV 
cations of Industrial Electronica to manufacturing proces : in bee god our 
promises to create additional demands for trained El 
cal-Electronics men such as we have never seen. 
YOU TRAIN IN CHICAGO-Learn the easier pra 
in shops of Coyne in Chi 


1 way 
\g0. Shop work plus technical train- 
ing. No advanced education or previous experience needed. 


Mail coupon for bip fre book! 


a Page Book, “Guide fo Careers” 
Lifetime Employment Service to Coyne Graduates. ‘ees you al the fats, anawers yout 
STARY MOW—PAY LATER VETERANS OR NON-VETERANS 

allzed credit terms and Coyne training ts oftered to | 


All information will come by return 
mail. No obligotion and no sales- 
‘man will call, so send coupon now! 


Finance Fane Part-time Gmploye sasand Non-Vetcuswaine Weil 
iment service to students. Help in send Bulletin giving full informa- 
‘making housing arrangements 


Training in 


---------=~--| 4 
| Coyne Electrical School, Dept.i7-73H | 1 
| 500, Paulina St, Chicoge 12, tI H 
| Send BIG FREE BOOK and details of all training | 
| you offer. However, I am especially interested H 
f | C Becricty-tecronics —[ Tolevison-Radio | 

1 Youueteiehowand 2.Yovte town tow to 2 YouGe De tuyere | 
tadeah be ivetanteran cs teateeeeet | Nome I 
1 
.W.comne mn COYNE wed 1 
! ! 
‘A Technical Trade institute Operated Net For Profit I I 

ee L. 
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Keeping the Home Shipshape 


TO DRIVE CUP HOOKS FAST, start them by hand 
and then use a hand drill. Tighten a screw 
eye in the drill chuck, slip the eye over each 
hook and turn the drill slowly and evenly. 


AN OFF-SIZE CORK can be fitted into a smaller 
ut two wedge-shaped slots crisscross 
in the bottom. Widen and deepen them un 

the cork can be presse: ning easily. 


If A DOOR BINDS, work it back and forth over 
coarse sandpaper until it swings freely. Thumb- 
tack the paper to the sill or overhead frame at 
the spot where the door tends to stick 


A HEATED BOWL or pan turned upside down 
aver. the batter dish speeds up sandwich- 
making. Tn a few minutes the butter is soft 
enough to spread easily on the bread. 
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DRYING WET GLOVES AND MITTENS will go faster 
if warm air can circulate through them. Spread 
them over the loops of a portable shoe rack 
standing on a floor register or near a radiator. 


“I Got My Start in Music 


This 'TEACH-YOURSELF’ 


says famous orchestra leader 


LAWRENCE WELK 


Television Star of 
“The Lawrence Welk Show” 


[MONDAY AND SATURDAY EVENINGS-ABC-TV] 


ot my start in muste with « 
if "sates aod play 


Now! Start Right Out Playing R 


WHY. aie 703, cheating 

/ youll oye tals 
of playing musse? You thin 
P Moe hard’ 
Yoursel!? You can't afford 


Way’ 


You, Too, Can Play Your Favorite Instrument— 
Even if You Don’t Know a Single Note of Music 
10s by NOTE. 
contidence, The pleasures of apprect 
"Regardless of what YOU want out 
fof music, here's the easy way to fet 
et'In just a few weeks, you can be 


to teach 


FROM FARM TO FAME. Above are Lawrence Welk 
and bit tamous “Chanopasoe Muale™ orchestra of 1 
fawe: When Welk was « farm lad, a C'S. School of 

urse aught him 10 read and play mute Aa 


's What Other Students Say 


y Learns Very Quickly 
‘Couldn't play a note. Now play at 
Darties. All my friends were surprised 
fand asked me how T learned so quick= 
ly,"—Bobby Smith, Grove Hill, Ala. 


000 people have found 
sine answer fo these ficulties 
Gae of them was a tarm boy named 
Dawrence “Welk. Early in lle’ he 
Hhowed's love of musi ‘and by 13 
had‘ Tearned to play his father’s olf 
ucese box" by car. After year ol 
farm Tabor, came the day he was re 
sarded with a modern accordion: He 
Sovolled'in the home study Course of 
the US'S. School of Music and wes 
toon playion real music by note. Thas 
he started on the road that led ta the 
Prevent. tlumph of Lawrence Welk 


Private lessons? The near. playing REAL MUSIC on your lavor 
fst teacher is too far away? ite instrument, Not, by any ‘trick 
Tt would take “too long” — method. But actually” reading and 
to learn? Playing’ real sheet -music—so. con 


dently your friends will be amazed | 

Enjoy All These Advantas 

borine scales and exercises 
Lessons consist of delightful songs, 
hymns, waltzes, etc., with simple 
how-to-play-it directions and large 
clear pictures. Learn in the privacy of 
Your own home, in spare time, None 
of the inconvenience and personality 
problems of having a private teacher 
—and costs only about a TENTH as 
much. Everything is s0 clear 


80 easy 


te tte to 
‘anki Duke, Bumpass, 


va 


Of entertaining 
your friends — of 
‘ing invited to 
play, at" parties, 
where "you meet 
interesting. people, 
build your self 


Mail Coupon for FREE BOOK 


Let us SHOW you why our way to learn 
music is so EASY—and so much fun! See why 
‘Our method has been so successful for 59 years. 
Mail the coupon for our valuable 36-page FREE 
BOOK. No obligation, no salesman will call on 
you. It can mean so mach to you for the rest 
of your entire life—if you will mail the coupon 
TODAY! U. 5. SCHOOL’ OF MUSIC, Studie 
A151, Port Washington, N.Y. Reduced prices on 
instruments to our sindents 


and his “Champagne Music” on to understand—even youngsters 
ABC-TV ‘catch on" right away 

Whet Musi Can Do for You Whole family can learn 

You may simply want to learn to for price of one. Mail 
play for the sheer joy of it, The fun coupon now 


1. 5. scuoot or music 
§ Studio AISI, Port Washington, N. ¥. 

U rcieeeg cree cS La acu 

: a 

: Blesato 

H 7 elementary 

H men 

H § 

' 

1 

1 

: 

H iets and ‘ecg j 
H : 
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Learn at Home 


Want better pay, 
steady work and 

a way to make 

“5 = extra money? 


to Fix 


IN YOUR 
SPARE TIME 


Electrical Appliances 


ild a better future, get into a field where 
there's much important work and the security 
that comes from knowing a good trade. 4 
electrical appliances offers that OPPORTUNITY. 
Every wired home has an average of 8 electrical 
appliances. Up to 10 million new appliances are 
sold every year and owners pay well to keep 
them in repair. That's making a fast-growing need 
for trained men. 


Start Soon to Earn $3, $4, $5, an 
Hour Extra in Your Spare Time 
Start soon to fix electric toasters, clocks, fans, 
vacuum cleaners and other appliances for neigh- 
bors and friends. Work in your basement, garage 
or spare room, Pick up $3 to $5 an Hour extra 
that way. It’s easy to ini your earning 
power-to pay for this training many times over 

with your spare time earnings. 


Learn and Earn with Multi-Use 


Tester Built with Parts We Send 


‘This course includes the parts to build a portable, 
sturdy Apelans Tester that helps you locate 
clectrical defects quickly and easily. You use 
fet leam and do actual 
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COUPON MAY START 


air jobs. If you want better pay learn this good 
eed to give up your present job. 
in your spare time for 
0 down and $5.00 a month. A small price 
ay for increased ngs, a more secure 
re, Paste coupon below on a 2c postal or mail 
envelope for free book and sample lesson, Ad- 
dress National Radio Institute, Dept. BA7, Wash- 
ington 9, D.C. 


2¢ TO MAIL THIS 


YOU TO SUCCESS 


NATIONAL RADIO INSTITUTE 
‘BAT, Woshington 9, D. C. 
fend me Electric Appliance Training lesson and book free 


1 
israan wil elk I 
! 


dectical appliance te =e ee ee ee _ 


You ought to know... 


Plenty of Shakespeare is good for budding scientists and engineers. That's 
the growing feeling in both industrial and academic circles about 
careers you associate almost exclusively with mathematics. 

If you recall the article in our November issue (p. 173) 
on “The Machine That Indexed the Bible,” you'll know why 
there's such an emphasis on language training for scientists. Here 
the scientist had to “tell” a Univac how to cross-index the Good 
Book. A fellow not expert in his own tongue would be hopelessly 
lost trying to “talk” to today’s electronic morons. 

Engineering colleges now require candidates to have at least 
three years’ credit in high-school English. Moreover, in the fresh- 
man college year, English composition and literature are musts. 
Engineering students learn these language arts just as well as 
other students do, a recent study proved. 

Then there's this angle: A scientist or engineer who can’t com- 
municate his ideas fluently to his colleagues is a cripple. He 
might as well be working in a vacuum. But the real convincer 
about the desirability of languages for engineers is flatly laid on 
the line in a little booklet by General Motors entitled “Can I Be 
an Engineer?” It says: “English .. . may be the deciding factor 
when it comes to promotion to an executive position.” 


It finally happened. A jet fighter caught up with its own shells and shot 

itself down. A Grumman test pilot, wringing out the new Navy 
F-11-F1 at 880 m.p.h., fired his 
20-mm. cannon and then dived 
straight into flying steel. Al- 
though the shells actually were 
moving faster than the plane, 
their trajectory was curved and 
they moved in a longer path. 
So the plane and shells met as 
diagrammed at left. Luckily, 
the shells contained no explosive and the pilot crash-landed his 
shot-up plane, escaping hurt but alive. 


Chicken preserved with antibiotic—the same kind of wonder drug the 
doctor prescribes when you are sick—should be at your grocer’s 
soon. The Government has okayed thi use of Pfizer's Biostat to 
keep poultry fresh longer, and the poultry packers were 
ready to start dipping their chickens in it last month. Antibiotic 
preservation is expected to save some of the billions of dollars 
lost through spoilage, and may even reduce the price of meat. 
So far, poultry is the only food for which antibiotic preservation 
is permitted here, but in Canada fish treated with aureomycin 
are being sold. And tests are being made on many other food- 
stuffs, including whalemeat—the antibiotic is injected by the 
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You ought to know... 


harpoon that kills the whale. You do not eat the antibiotic be- 
cause the heat of cooking destroys these chemicals. 


A hamster ca ht 3 Cold. This is big news in the discouraging war against 
‘ind’s commonest disease because the rodent is an excellent 
teat animal. Until now the only animals that could be infected 
with cold virus were humans and chimpanzees, both expensive 
and difficult to experiment with. 


The super de luxe model continues to grow in popularity among pur- 
chasers of new cars, Dodge sales figures indicate (see chart at 
left). Practically every- 
CAR BUYERS WANT THE WORKS body orders a heater 
Sesto ee Seep eed Me ieee and automatic _ trans- 
ove Seeing mission—96 and 90 per- 
cent in '56, respectively. 
The big exception is 
tinted glass, which was 
ordered on 60 percent 
of "54 Dodges, but on 
only 30 percent of ’56s 
. Fuel injection has 
Detroit by the ears. 
Everyone is fiddling 
with it, few anywhere 
near production _ like 
Chevrolet, In a smart 
move to work out the bugs before public sale, Pontiac will build 
1,500 fuel-injection engines starting this month—and put them 
in cars exclusively for dealer use. This will provide a hefty 
catalogue of results on actual field tests and hasten the repair 
of weak points. The engines will turn up 300 horsepower. 


A bigger—and more expensive—boom in housing is ahead. Home shop- 
pers will trade up to costlier but better homes (they may also 
have to pay more interest on mortgages). Builders will be busy 
keeping up with the demand. So conclude Drs. Leo Grebler 
David M, Bland and Louis Winnick in a scholarly volume, 
“Capital Formation in Residential Real Estate.” The next 25 
years will see a record number of new households, requiring 
well over 1,000,000 new homes per year. And the two-house 
family may become common—the number of vacation homes 
doubled in a decade. 

Although new houses seem to be expensive, they actually 
represent a smaller investment than they used to. The real pur- 
chasing power (canceling out inflation) of U.S. families has 
doubled since 1890, but the fraction of this purchasing power put 
into housing has dropped 40 percent. The economists noted a 
reversal in this trend recently, and they expect it to continue— 
people will spend more real income on homes. 
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DTI's program 
also includes 
training in 
Color Television 


In Spare Time at Home—Prepare for a Better Job= 


or Your Own Busines: 


E=x TELEVISION 


“One of America's Foremost 


ACT eres mae 
NOW ff tectcooren tose 


1 DEVRY TECHNICAL INSTITUTE 


Electronies Training 


‘ype Wesining—AT HOME. 


16-mm. HOME MOVIES 


DeVRY TECHNICAL INSTITUTE 


CHICAGO 41, ILLINOIS 
FORMERLY 
DrFOREST’S TRAINING, INC. 


sanuary 1957 19 


e We will show you how to earn $8,750 PROFIT first 
year on just 2 jobs a day. We furnish all equipment 
and supplies . . . personally trai: in your town to run: 


Your OWN 


Business 


YOU BECOME AN EXPERT IN THE CLEANING 
& PROTECTING OF RUGS & UPHOLSTERY 


now employed you may start enjoying the pres- 

ncial independence of your OWN business. We are 

ready to expand our world-wide organization and offer an un- 
usual lifetime ¢ nity to reliable and diligent men, You will 
be trained in your town by a Duraclean dealer, who will reveal 
the Duraclean System and plans for building business, He will 
get quickly established. Just 2 average jobs a day earns 

$8,150 NET profit first year. Employ others and MULTIPLY prof- 
its. Business grows from recommendations and repeat orders, 
Under our guidance you become an expert in the care of rugs and 
upholstery, a profession for which there is now great demand. 
Easy to learn, We furnish everything required. No shop needed, 


ark yeor 
Even if now employed you can start from home! 
WE PROVIDE 25 SERVICES TO fects "aguinat “damnwes by 

Gace mits cme 3 WAYS TO MAKE MONEY BESS MES e ancy 


es at ou an A Daralean,Denlerehin cues you oholter Cana 
cite ane BAU apereneauae ges Hane ait 
undd to revive used ear upbol- byt + seovali ee auat: Gyaprected:. 
Hetty “atbatnaca "oy Teens 
HU gat igbiier aga legranete 
Pnmitet eeeaa sy 
Eutiacee “att 


year Warranty! 


Easy Terms 


tured by portable electric Foamovt 
Femoves dirt, grease, unsightly spots. 
Fabrics revive, color tones Festored. 80 
fast-drying customers use furnishings 
within few hours! 


rand new soil retard- advertising ma 
Atripeansy seiuistard: piles to return your TOTAL investment, 


AnEMS Hiaticenaisaneitae Send for FREE Booklet 
ty chemists) protects cach fiber trom  Quviain" tae Greeny weet gegeit 


dirt. So new a development you maybe waiting market, your large profit, easy 
first in town to offer this type service. ferme and PROTEC territory. 
Easily and quickly applied. Send’ coupon for free facts today. 


What Dealers Say 


L. w, Mayes: First month I srotsed $770.17, Duraclean 
Proved so Popular, 1'm now faite 

IR. N. Ritter: Seldon go under $200 per week by myself 
L. Johnson: 


DURACLEAN CO., 7-181 Duraclean Bidg., Deerfield, Ill. J 
ny colar baer ed ee es I Please rush. tree booklet and letter giving full detats ot how | 
months I've taken In orer $12, may S"trowine, lifetime business and start while § 

settee $12,000. | Emploved: 1 


1 investment returned In 2 months. 
re had 20 sears of pleasant dealings 
Tia 63 but setting sights for 20 more Fears 

‘More dealer comments in our literature, Send coupon today. 


Nam 


Address. 


7.181 


LJ z 
Duraclean Co. tits! Low — 
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INVENTORS 


| eet how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention" form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys | 


72-A DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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MAIL ORDER B 


Your Big Opportunity / 


FL ee | 
Ke The tof SELF MASTER? 
AWE: 


eZ 
Czas 


“ar 


PUBLIC SRE 


Put YOURSELE i 
TMS PLCTORE 


SHOE REPAIRING COURSE fist 


es 


Sere 


INWEN TORS 


If you believe that you have an 
invention, you should find out 
how to protect it. The first step 
is to have a search made of the 
prior pertinent U. S. patents. 
If a report on this search indi- 
cates that the invention appears 
patentable you can apply for a 
patent, and the specifications 
and claims should be prepared. 

The firm of McMorrow, 
Berman & Davidson, with of- 
fices in Washington, D. C., is 
qualified to take the necessary 
steps for you. We can make a 
preliminary search on your in- 
vention, advise you whether we 
think it can be patented, and 
Prepare your application for 


patent. 

Unless you are fully familiar 
with the U. S. Patent Laws, we 
recommend that you engage the 
services of a Registered Patent 
Attorney to protect your inter- 
ests. The patent laws are your 
laws. A patent gives you the 
right to prevent others from 
making, using or selling the 
invention claimed in your pat- 
ent for a period of 17 years. 

Use these patent laws for 
your protection. Investigate 
whether your invention can be 
patented. If you have what you 
believe to be an invention, we 
suggest that you have this firm 
make a search for you. 


Send for a copy of our Patent Booklet entitled “How To 
Protect Your Invention,” containing information about 
patent protection and patent procedure. Along with this 
we will also send you an “Invention Record” form, for 
your use in writing down and sketching details of your 
invention. We will mail them promptly. No obligation. 


They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 


PATENTS . 


COPYRIGHTS . 


PATENTS 


1424 VICTOR BUILDING, WASHINGTON 1, D.C. 


JANUARY 1957 23 


YOUR CHOICE 
bs D ANY ARTICLE 


‘ANY ITEM on this page for ONLY 99 
Yalves ua ta Ska! Save wren are, CHOOSE 


ANY 5 FOR ONLY $3.99 ANY STEMS ORO tsi 
Hi-Speed THE SPORTSMAN Formerly 


$1.91 
Home | HUNTING KNIFE | $18 


& CAR 
WASHER 


es: 99° 
$1.98 Seteran hunters! 
ones 


Scrubs. suds rinses 
in HALE 
No 


N's, Depts 7A, 
S05 Water Sty New York 2, N.Y: 


99° 
3-Color 
Police FLASHLIGHT! 


Changes colors lke magic— 
RED. “Witte or” GHEEN: 


fectory. Lite 
Righway emergencies. "Tha- 


fae thg8 to'sa'benow sect 


f 
fe to nunt 


} fins 3 hhends, Same. 0 
in hydraulic suds- | tid animals. to 
Wi) Ge Bie cut. underbrush. 


99° Plastic Storm Windows 
4 for 99° 
‘Soe GOP 98 vote | rman rcyenn — amasine 
Fisherman's | Retible product seas out wine 
ie Stainless Steel Knife 
“Truly a boon, tor every out 


door man! Eight genuine cork 
oon oat 


Fain. umudity ‘upto 
Stainless i io” nails, "wo crews, 
Steel 


Steak Knives 


for ext season. 
‘Two million told at 4dis¢ pet 
window, Our 0 


3 tor 99° te fsa 
gresna cuter an Tose, Hollow eroyea ine a | STAINLESS STEEL CAMPERS KIT 
‘offered f eee Fazor, with serrated Full-Size Knife, Fork, Spoon 99° 
tee se Pesttee /\, Interlock! Con’! Shoko Loovel 


ening! Shice thru tht 
i Everything tn, place, tm a minimum 

of “space!” siige fork. over” lugs of 
08h then ‘silde knife over fork 

‘tare now locked! No tore lost 
inisplaced’ utensils tn the ‘feld. 


a Ptchete Manin Mots g 
Garlo steak piven are made of ‘f 
GRere mete “Rovian ataisiess 10 Ee 
Sica rsia world’ erafuen Ree ae s 

Be oliheens West: cermanse= fy 


Burope's fained cutiery centert 
MONEY-BACK GUARANTEE! 7 


Blades will 
Famous! Powerfull EL THORESEN’S, Dept. 7-A 


585 Water St., New York 2, N.Y. 
ies Some Wel er 


plore sotihedh wil 
Binoculars 

Res. 99° 

sacs NOW 

UMIT: One per family. 

‘Thouands of sportsmen gladly oculars! The 

eid 42.00 tor these famed fx'distant people: suiesss 0 

ack Rane ‘Binoculars. ‘Now, fue" tee: WBise™ Bas 


for & limited time only. 
them at tas 
SCOUNT 


ADDRESS. - 


SAVE. $3.00! x erry. ZONE... STATE... 
are Germany's renowned lone CANADIANS: Address 45 St. Jamss St, West, Montreal 


Fange binoculars with features NO. Snow 9Se 
tien found inexpensive bins Limitt one ‘per’ family. Bue ew ee eee eee 
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This Practical Self-Study Course will give you 
A COMPLETE MASTERY OF 
MATHEMATICS 


EASILY, QUICKLY 
get a BETTER JOB! 


simple and interesting. 
m has been prepared 
levoted a 


subject. 


this com: 
mathematics 


MATHEMATICS For Self Study 


By J. Thempton, BS. in EE, AM. Dept. of Mathematics, Prot Insltule 
‘A COMPLETE COURSE AND REFERENCE LIBRARY 


Minutes a Day 
tmavical iran 
n minutes each 


Engineers Needed! 
—say national industrial leaders 


Become a 
MECHANICAL 
ENGINEER 

or 
ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


‘Yes, engineers are needed — and for 
every professional engineer, industry 
also requires five trained engineering 
technicians. 

Choose MSOE to prepare yourself 
for a worth-while career in mechani 
engineering or technology. 

Complete laboratories, and field 
trips to some of the largest and most 

rogressive industrial plants in 
Milwaukee—machine shop of the world. 

Courses approved for veterans — A 
non-profit institution of higher learning 
re Ubverning board and advisory 
committees of leading industrialists. 


Choose from these courses — 


MECHANICAL ENGINEERING 
BS Degree in 36-42 mos. Options in plant 
engineering, metal fabrication, and industrial, 
ENGINEERING TECHNICIAN 
‘Associate in Applied Seience Degree in 18 mos. 
Optional study tn air conditioning, industrial 
enipineering technology. 

TECHNICAL SERVICE COURSE 


Service certificate in 6 mos. Optional study in 
refrigeration, metals fabrication. 


A complete series of courses in 
Electrical Engineering, with majors in 
electronics and electrical power, is 
also available. 


QUARTERS STARTING JAN., APRIL, JULY, OCT. 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Mait coupon for more information 


Dept. Ps. 
Milwaukee, Wisconsin 
Please send the new illustrated career booklet 
on Mechanical Engineering and Technology. 


Name___Age. 


Address 


MSOE* MISOE* MSOE* MSOE* MSOE* MSOE® MSOE® 


City ___ State ______ 


If veteran, give date of discharge 
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e+ TURN CONCRETE 


MAKE UP TO $75 A DAY 
IN YOUR OWN BUSINESS 


perenne nee 
» g MOTOR 
A DRIVEN 


Non — op $75.» day Comal block machine 
tipped eth Wh hp. socle mar ~ or con be 


inl torn 


soci ing stacked. Sand Bi 
{800K S04 FREE HF YOU BUY MACHINE 
$7 REFUNDED IF YOU BUY tA) % 


GENERAL ENGINES CO. 


DEPT. $-17 ROUTE 130, THOROFARE, N. J. 


pou WORK Yarp rracto® 
WHEEL- HORSE ’%y 


Tum work into FUN! Do a 
dozen back-breaking jobs in a 
¢ tractor with 5 

rh 


‘SENSATIONALLY $! 50 Vrite for details, 
wana #29950 Se Mt ret 


WHEEL-HORSE PRODUCTS COMPANY 
ixieway North 


& High School 
at Home 
MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school. 

Progress as fast as your time and abilities permit. Standard 

H. S. texts supplied. Thousands enroll each year in this 

60-year-old school. Send for FREE descriptive bookl 
AMERICAN SCHOOL, Dept. H146 

| Drexel at s8th St., Chicago 37, 1 

| Without obtigation, pleane send FRE descriptive booklet, 
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FIX ANY CAR IN AJIFFY! 


Engines, Brakes, Transmissions, Rear Ends, Generators—Yes, Any Part 


out of 
wvatems, 


Now—Whether You're a 
Beginner or Expert Mechanic — 
You Can “Lick” Any Auto Repair Job eae 
on Any Car Built from 1946 Thru 1956 uretors 


> ad. 
Tor ali 


ES, now you can fix ANY part of you're 
ANY car—quickly, easily, 

From carburetor adjustm 

plete over! 


MOTOR's The “Meat” of Over 160 


It’s like having : I Shop Manvols 


a, guiding you every 
step of the way. No wonder so "from over 160 Official Shop 
‘many thou i 2 MILLION] Manuals and "boiled 

1¢ fully-illustrated es 


nd guide, 
‘Here's ILLUSTRATED step-bs 
scratch "leads you thro step guidance on Automatic Tran 
Job with easy step-by-step direct missions, Tune Up, Ignition, Carbure 
jow-to” pictures, Tells you WHERE to Fuel Pumps, Axles, Steering Gears, Ret 
start, what TOOLS to use. You just CAN'T End, Brakes, PLUS MUCH MORE. 
go wrong 


2,900 Pictures! So Comp! 
So Simple, You CAN'T Go Wrong! 
EW, REVISED edition covers wen peepee 
You need to know to rep shop. It's GUAR- 
Opel GNE THOUSAND Gant pexen’2900 ANFEED te poy) MOTOR BOOK OU. 
i-Is-How" pictures lead you every step fer elf “To 5 fi NY 
of the way. 291 “Quick-Check” char — H [poet Re adbeh eal ae 
23,436 sosential repair specications, Over manuars tro 
225,000 service and repair facts on ALL 7 a yA 
737’ chassis models from 1946 thru 1956. thing MOTOR = anally ih dee 
Instructions and pictures so clear you can't Bept., Desk 
te wrong! Even a green beginner mechanic 
can do» good 


tea) 
maaPREE Otter om | useo By U. 5. ARMED FORCES 


TREK MANUAL | Covers 737 Models—All These Makes | 

Covers EVERY job on | Ov8r i = 

EVERY popuiar'make | 2v: - = 

Satoline Yruck as well, 

as 'GM and Cummins 

Diesels 1945 thru 1036 

For ‘PRE trial, check 

Coupor 
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Francis Bu ¢ Newton 


WHAT SECRET POWER 
DID THEY POSSESS? 


con Benjamin Franklin 


Why were these men great? 


How does anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves? 


Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind ! Learn the secrets 
of a full and peaceful life! 

Benjamin Franklin, statesman and inventor 
sac Newtor 
. Francis Bacon, philosopher 

« like man 

other learned and great mer a 
and women . .. were Rosicru- 

cians, The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries 
Today, headquarters of the 
Rosicrucians send over seven 


million pieces of mail annuall a 
to all parts of the world. ‘ad. 

dress: Scribe X.P.A. 

The ROSICRUCIANS 
San Jose (AMORC) California, U.S.A. 
ro-————SEND THIS COUPON————— 
Scribe X.P.A. 

The ROSICRUCIANS 

(AMORC) 

San Jose, California, U.S.A. 


Please send me the free book, The Mastery of 
Life, which explains how I may learn to use my 
faculties and powers of mind, 


and scientist . 


Name. 
Address. 
City 


ai 


| 


Le 
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‘This new, remarkable PLASTIC SAN 
| WICH MACHINE does a permanent, bea 
| tiful, professional, protective, plastic lam- 
| ination job in exactly three minutes time! 
| Amazing earnings possible in your own home 
| or shop permanently sandwiching PHOTOS, 


SOCIAL SECURITY CARDS. IDENT. FREE 
FICATION CARDS, INGS, DI. SAM! 
PLOMAS, etc. between sheets of clear PLE 
plastic. and illustrated 
that Iiterature, NO 
cost you only Bc each, take 2-3 minutes obligation, 


time—yet sell for 0c to $1.00 each! 
$39.50 up, 


PLASTICAST COMPANY 
1612 N. Clark St., Dept. LM-803, Chicago 26, Illinois 


| CABINET MAKING 


Laminating machines range fron 


| 
| Make PLASTIC SANDWICHE 
| 
| 
| 


| wpsM@™ LOW COST HOME TRAINING COURSE 
P Sy? FOR BEGINNERS & ADVANCED CRAFTSMEN 


Make money. Lea 


| Priya INTERSTATE TRAINING SERVICE 
Free Booklet DEPT. F-2, PORTLAND 13, OREGON 


B.S. DEGREE IN 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
TEAL ond ELECTRONIC ENGINEERING (Inc. Radio and TV) 


Demand for Graduate: 
re earning 8.8. El 


a ounces 
‘coupon Tor fe 


INDIANA TECHNICAL COLLEGE 


Move Washington Boulevard, Fort Wayne 2, Indiana 
Pleowe send me tee information on 27 Mo, B.S. DEGREES in 


rep eao" ead yee 
on 36 MONTHS a: 
protons Chemistry Pht 


Up to 9 Miles More Per Gallon! 
Up to 20 More Horsepower! 


All From One Simple Change in Your Car! 


You cam getup to 30 MORE HORSEPOWER foe your 
Bor wife you can atve enough pat ims single Jer to 


est ta og 


a 

Sa eee Tc ot the tng 

The ts Why Your car Listertu tryna 
eS. 


ra 
jou ti 
iil 


I 


Saeveeeaee fe h 
Sikacrniss 2. 
megs 


5 
7 


poe — the And she ten 
ee Ce 


E'S PROOF! 
Users Report rentoati Newe Milage — 


Spare ea cee eee ra ert» 


DEALERS: DISTRIBUTORS: CASH IN ON HUGE, FULL PAGE NEWSPAPER AND MAGAZINE CAMPAIGN: WRITE FOR FREE DETAILS! 
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START SPEAKING 


SPANISH 
FRENCH 


QUICKLY, EASILY! 


JUST BATE ane coupon 29 
Aes 


“ 


for this sample record 
and lesson (enclosing 
only ‘Toe to ‘help cover 

Dostage and handling). {| 


Listen as native in- 


structor speaks to you on record, Let 


your eyes follow words in sample lesson, 
At-same time, Quickly you'll be “chat- 
gaily in your new language — 

@ perfect accent! 


Now's the time to learn a new lan- 


fis 


is ess 


Travel Fun 


—by listening! You gain a perfect 
‘you ‘hear! Also 
there is no drudgery learning grammar 
“the hard way" —you pick it up in 
CONVERSATION, 


MAIL COUPON NOW 


There are no “strings to thi 
But it may end soon, Hurry! Ru 
pon with only i0¢ for your record 
And lesson. We'll also send FREE 
book “about full Cortina course, 
which includes text books and re- 
cordings. No obligation. 


TINA ACADEMY 


Established 1882 
Dept. 121, 136 W. Sind St, New York 19 


MAIL NOW FOR Sample Record 


CORTINA ACADEMY, Dept. 121 

136 W. S2nd Street, New York 19, N. Y. 

Please imail me a Sample Record and Lesson in (check) 

Ol Sponish [] French (1) German (1 Ression 
Qo Cl Joponese =) Brazilian 

and complete information about full Cortina 

Course, Enclosed is 10¢ (coin or stamps) to 

help cover the cost of special packaging, ship- 

ping. I understand this does not obligate’ me in 

any Way. 

Name 

Address . annsaie 

Cy: sisccessnswsnces 
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You can start a 


$40°° g Day Business 
IN YOUR SPARE TIME 


MAKE BIG CASH PROFITS IN YOUR OWN HOME 
SHARPENING HOUSEHOLD, GARDEN, SHOP TOOLS 
Now you can turn spare time into Big Cash 
Profits with new Belsaw Sharp-All. Sharpen 
knives, scissors, shears, snips, ice skates, hedge 
trimmers, mower blades, grass whips, axes, chis- 
els, screw drivers, scrapers and saws, Your own 
CASH business with no inventory. No calls to 
make. No experience needed. 

Learn how easily you can start your own 

spare-time business. Amazing low-cost, easy ALA 
payment plan. Send postcard for FREEBOOK. fui) 4 


BELSAW SHARP-ALL CO 
707 Field Building + Kansas City 11, Missouri 


GIANT STAMP ZOO FREE! 


Snakes, Leopards, Rhinoceros, Zabu, 
Koalabear and other flerce jungle 
beasts, Approvals. Send 10¢ for hand 
ling. FREE STAMP MAGAZINE. 
LINCOLN STAMP COMPANY, |) 
Cote Conde ROEM Saas 


MEN WANTED 


Earn $100 per week and up 
AUTO-DIESEL MECHANICS 


You learn fast in our school and shops be- 
Eause “Fou learn’ with tools on real eaulp: 
mont, Experienced Instructors explain: WHY 
fad show you HOW, then you DO IT YOUR: 
SELF with tools on varloux makes and mod: 
eis 'ae of the best equipped technical 
Schools of its kind. in the United States, 
Thre perience training men: 

es in 8 stator and many 
foreign count proved “for ‘veterans 
Day and’ evening classes. Earn While You 
Learn: Write for tree bulletin 


NASHVILLE AUTO-DIESEL COLLEGE 


226 7th Ave. N., Dept. 42. Noshville, Tenn. 


EARN MORE MONEY. 


ELECTRONICS=RADIO 
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE 


At Home — In Spare Time 


cia | 


YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 


Pars to bud a modern T st incu 
Ai tone plus a are screen Petre Table 


erful Superhet Receiver, 
standard broadcast and shert wave 


|. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 
RADIO, FM’ AND AM 6. AUTOMATION 

|. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 

; SOUND RECORDING AND HI FIDELITY ‘8. COMMUNICATIONS 


‘YOU ARE NEEDED IM THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many oxher materials and services 
You can build a secure future for yourself if you get into Elec- =<oasultation privilege with our 
tronics NOW! Today's shortage of trained technicians creates vate 
tremendous opportunities. National Schools Shop-Method trained standing success 
technicians are in constant and growing demand for high-pay jobs in Electrooics, 

in Broadcasting and Communications, Electronic Research, Serv: 
icing and Repair, and many other branches. 


Let National Schools, a Resident course, You can handle sales, servi 
Technical School for over $0 years ing, manufacturing, or make 

train you for coday’s unlimited op- money in your own business. SEND 
portunities ia electronics! Our Shop FOR FACTS TODAY! 


Method trains you to be a MASTER- fnodern, SHOPS 
TECHNICIAN, Completely up to EARN AS YOU WARN. Many of our Rife were 38 


students eaen their entire tuition and 


in 8 


by experienced in- 
sare erPeriences jo more in Spare Time jobs we show 


sand sngineers, your Tele. them how wo do while learning. 
OF the industry quickl ‘and YOU GET EVERYTHING YOU NEED — 
Correeily. You can muster the most Clear, profusely illustrated lessons, 
modern projects, such as Color TV, shop-tested manuals, modern circuit 
rinted Circuits — even prepare for diagrams, practical job projects — all 
RCCicense without aking special the valuable equiparent shown above 


ort San soeae- sunnier veer enaayer veel 

I 1000 5. rrouenoa st. beta"? 

Y saneeeet, = euanine. | 
Ralee N:Rcdo'Gpporaaity Dokccinan 

EF lesson. No salesman will call, 


: ! 
_ — | 
! orry_____20ne._stare. 
4000 5. FIGUEROA ST., LOS ANGELES 37, CALIF. Bo eee wares ot tnt Ste Pein en 
1a7'N. tA salle St, cmteaco 1, 1 Seats 
Une CANADA: Bit W, HASTINGS BT. VANCOUVER, 8. €. a 
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MEN - WOMEN ip 


FREE-A BUSINESS 
OF YOUR OWN 


© Start Spare Time No Training Period 
eNolnvestment — eNo Stock to Buy 


SUBSTANTIAL MONEY-MAKING - 


OPPORTUNITY Seas) 


All we ask of you is 
that you like to sell, If you e 


make a 
fair living selling anything else, we will fs 
show you how to make tremendous, 
profits asa Masten Work Garment © 
Salesman, and furnish everything you 
need, ff 

‘MasTER Work Garment salesmen are 


‘what a work garment was, 
Buyinghomes andeara with the profits from a 
Dealer franchise. Your sales are volume sal 
sales, stead: 

theeountry 


“advertising embroidery. Stores can't 
ran brings you the world's finest, moat 
lines in new styles and fabrics. We 
Supply everything you need —samples, sales material 
‘You can start right away in your spare 

time. Keep present job until you are sure your new 
business is all we say. Write us today for full details, 
GEO. MASTER GARMENT Co. 
762 WATER STREET, LIGONIER, INDIANA 


NEWER CARS 100! 


When Writing to Advertisers 
Please Mention Popular Science 


Grehid Plant and 
‘This request does 


Exciting Treasure Hunt! Big cloth 
ag contains over 1,000 genuine for- 

in postage stamps from more than 3 
nge countries in far-away Asi 

uw Europe, Africa, South S 1U 
picked, unsorted — just 
foreign natives, ban 
Nobody knows why 
nteed worth over $10 a 
Ai atlo# prices. Money 
back if not 

delighted. 


Name == Only 

‘Areas ae _$].00 
HARRIS & CO, 3203 Tronsit 

iy Zone State 
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HERES A READY-MADE FUTURE FOR YOU 


APPLIANCE 
T REPAIRING 


IN YOUR OWN KITCHEN, 
BASEMENT OR GARAGE 


Learn at h 1 re time this fasci 
nating big Z 


PL CHRISTY TRADES SCHOOL, 
oe Dept. D-7101, 4804 N, Kedale, Chicago 25 
to bac FREE BOOK’ 
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Make your 


terest 


AUT MECHANICS 


& DIESEL PAY OFF 


pAY A 
IN SPAR 


taut 
oe 


Nearly 60 million cars and trucks on our roads! If you 
could ‘talk to owners of garages, service stations 
and car dealerships (as we do every day), you'd 
realize America's DESPERATE NEED FOR 
TRAINED MECHANICS. 

Take your choice—One modern course prepares you 
for Auto-Mechanic jobs, Airplane Mechanics, Farm 
Machinery Repair, all Diesel Jobs, Experimental 
Labs, Government Work, Engine Specialties, etc. 
A qualified, ALL-AROUND Mechanic always has 
a good job. 

Every phase is Shop-Tested! Streamlined lessons, dia- 
grams, manuals are easy to understand, Earn as you 
learn. ‘Free Graduate Employment Service. 


RESIDENT TRAINING AT LOS 
ANGELES! If ge wish w take 
ing 


ops 
‘special box in 


ao "APPROVED FOR GI TRAININ 
S NATIONAL SCHOOL! 


oa fas “Angeles 37; Califor 


NATIONAL ‘SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 


| Opperanity Book and Sample Lesson 


Send for FEE Auto 


foo 
TG crnen it itaresteg omer in 


34 rorutak science 


SHORTHAND 
IN © WEEKS| 


Write 120 Words Per Minute 


AGE NO OBSTACLE-LOWEST COST 
WRITING short- 


use. Fast pre 
position and sound future, 


ine ‘RADIO | 


Famous “Dyna-Mi 
ese igh 
use world 


1 53010 1000 KC. 
ring aid batterie 
In case 


oe 
PLASTIC ARTS STUDI 


DOTS SWAP SAFETY FOR “SUIS 


(Cheaper PRICED Ties are Cheaper GRADE Tires 


Tetured Tire Ash Tray] 
[FREE Siven with a oe more tre 


RCA offers you the 
finest training 
at home itt 
Radio-TV 
electronics, 
TV servicing, 
Color TV 


SEND FOR THIS FREE 
BOOK NOW! == 


The iontruaton you reoaive 8 nd ceiensent von 
(and keep) will Pay- 
-learn. Y 


Inventors 


Resea.contde: yourtinventontwalne 
able, take these necessary preliminary 
steps promptly to protect it by apply- 
ing for a United States patent. ] 


Sketch and describe your 
invention, (For conveni- 
ence in starting action on 
your invention, use “Evi- 
dence of Invention” form 
offered below.) 
Sign, date and have this 
invention disclosure wit- 
nessed by two people cap- | 
able of understanding your | 
invention. | 
Have us make a preli | 
nary search among U. S. 
patents already granted for 
| 
| 


similar types of invention. 
We then prepare a report 
for you on the probable 
patentability of your in- 


vention and recommend 
your further course of 
action. 


This firm is registered to practice be- 
fore the U. S. Patent Office. 
available to assist you in the prepara- | 


We are 


tion and prosecution of your applica- 
tion for patent. 


Co. Wali Fane | 


vito 


EVANS & 
ae 
ni 


aa 


36 rorutar science 


INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obli- 


gation on your part. 


PATRICK D. BEAVERS 
Registered Patent Attorney 
, Washington 1, 


NVENTCORS 


protect your inventions. Our free 
instructions on Patent Procedure for 
Inventors,” also "Certificate of Invention" form 
sent without obligation. 
Cc. A. SNOW & CO. 
REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D. C. 


D.C. 


INVENTORS 


Whether an invention is pacentable can be substantially de- 
termined by a search of the U. 5. ‘cords. Without 
Obligation, write for informa iB the steps you 
should take to secure a patent, 


JOHN N. WANDOLPH 


Rexistered Patent Attorney 


for 
PATENT INFORMATION 


‘Book and. 
INVENTOR'S RECORD 
without obligation 


GUSTAVE MILLER 


NAVY DEPT. 1920-1947 
18 PS WARNER BUILDING 
WASHINGTON 4, D. ENT LAWYER 


INVENTIONS 
WANTED 


GLOBAL MARKETING SERVICE 
2420 77th Ave. Dept. SD Oskiand 8, Callt. 


When Writing to Advertisers 


PROTECT YOUR INVENTION BY A 
S. PATENT. SEND FOR FREE 
INVENTION RECORD" FORM AND 
“PATENT INFORMATION 

EVERY INVENTOR SHOULD HAVE". 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


‘WOOLWORTH a7¢ 


heek the Kind of Body YOU Want: 


o More Powerful Arms 


he hi Slimmer Waistline 0 
(idles ond Hips and Grip atte 
Broader Chest and [] ono 
eee id [[)More Energy, Better 
ht, Soli 01 
i Ia ALL the RIGHT Complexion, Sleep 


More Restfully 


PLACES 


...and I'll PROVE! Can Make 
You Over From Head to Foot! 
IN ONLY 15 MINUTES A DAY 


en body— 


UST tell me where you need power in your own God- 
Ke into real 


eeggeT add SOLTD att eects 
NGHES ‘Gt poweriar pew sd LIVERS 
msceciake yur ene Body "Dynamic Temion nw nny! Spend 
Bren, te ind St power gals 1S tnute 2 ya Your eat 
house = women admire and home. From the a you'll be 
men respect. using “Dynamic Tension’ almost un- 
Do you want broader shoul- consciously BUILD) MUSCLE and 
ees = more powerful: arms VITALITY. “And. youll be usiag the 
handsome legs method which many vat athletes use 
Ereaan coeck iat you ant tinh thai elec ent a 
kin ube coupon below il very ‘other sore” (oth fenml and 


room, 
T'don't care if you are 15 or $0— 
skinny or fat. [get results in double: 
‘Quick time, Bly methods ate famous for 
Working FAST! \d_ now for my 32-page book de- 
WHAT'S MY SECRET? *!ibing mv famous method. It's packed 
With ohoroeeaphs and valuable’ advice. 
“DYNAMIC TENSION! That's the Shows what /’Dynamic Tension bas 
ticker! “The” ideatical natural method done for, others—what it can do for 
that I myself developed to change my YOU! T'l send you 
body from the scrawny weakling I wat 4 copy absolutely 
aC 17 to my present superman physique! FREE. Rush coupon (0 
Thousands of fellows are becoming me personally: 
marvelous ohysical specimens—my way 
Pirive you no gadgets or cootrapcons, 
You simply use the dormant muscle: 


ATLAS, Dept. 1A, 
2rd Street, New York 10, N. Y. 


Send me absolutely PRE 
nous book showin bow 


Name 


Address... 


january 1957 37 


| WILL TRAIN YOU FOR 


RADIO- 
TELEVISION 


ON MY EXCLUSIVE 
NO- OBLIGATION 
NO-RISK TRAINING PLAN jane 


Present 


Let me prove to you . . . without cost or obligation 
that | can prepare you to be a Radio-Television 
Serviceman in 10 Months or Less 


ATION PLAN 
ou DO NOT sign any hind of time payment contract. 
You pay for and accept your tr ‘as fast OF as 
slowiy as you wish, Prepare now for Big pariog jobs ia 
Radio-TV or your own business. Iwill help Fou ear 
while you learn. i spare hours at home. 


Get Practical 
Experience with 25 
Kits of Radio-TV Parts 


Practical experience 
‘counts most. In addition 


. which means 


Multi-Range Tester, 2- 
Band Radio, other Test 


on Color TV, Transistors, Hi 
+++inclided to make your training more valual 
You owe it to yourself to get 
all the facts ... Mail coupon for 
jalog and sample lesson — FREE 
+ in actual pictures 
. why Sprayberry 


ost 25, years of training 
experience. Three training plans to suit 
your exact needs. Rush coupon today 
for big new catalog and sample lesson. 

ion; mo salesman will call, 


SPRAYBERRY ACADEMY OF RADIO 
jept. §5-G, 111 N. Cana St. Chicage 6, IL 


Mail Coupon Today! 


SPRATBERRY ACADEMY OF naDio 
ep 5-6, 114 Canal, hear 
rush catalog on your ALL-NEW 
"Training Plans. | under- 
jafe me ond that 
jeaman will call. Include Somple 
Toston FREE. 
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No Rotary Tiller like the 


MULTIMATIC 


‘ontally 180° for 


For amazing versot 

eosy hondli 

Matic! Powered by Kohler 3.6 hip. 
Fingertip operating controls. 

16” iillage. Insta-Hitch attachments. 

See ‘your dealer or write: 

ARIENS COMPANY 

159 CALUMET ST. © BRILLION, WIS. 


TESTER, 


TOOLS. 


SOLDERING IRON 


39.25 up! 
Freight Pa 
EQUAL TO FACTORY BUILT BOATS 
Luger Kits Save you 13 to 34 Cost 


Assembled and finished by inexperienced owners, 
Cilger kit beat ey ealit in style, hea 
Sycttpeeds haneling. Send 

Sine Fe 


The famous ALLIED School A 
LEARN-BY-DOING-METHOD © 


Will Prepare You for 
Great Opportunities in 


AIR CONDITIONING 


HEATING & REFRIGERATION 


FREE Sample 
Lesson and 


BIG KITS 


Train at Home in Your Spare Time You are Supplied Shop-Work Kits 
or at the Allied Institute in Chicago if You Prefer to Train at Home 


Here ia the finest training for one of the greatest indus- Right in your pwn home you do the practical air eondi- 
Rt parauion Yor high pay made Honing aga reitiseration work made possible by A 
edinop kite, and Heh 


ossib tensive resident 
Eraining f Shnow how" fas won the co- at home have the opportunity to bulid an Air Conditioner. 
Qberation of industey.. Yi be sure of the quality of ‘choice. “ALLIED Home 
Rilied: “resident trata ide variety of ‘own home ona 
eaulpm study training that has Sehind ita ossible only because of Al ‘S 
reat Fealdent Nehool “That is why fi means so much more ‘can progress so much 


fo you when you enroll for Allied Home Study training— 0 Tkven in your spare 
oF whether you come to the big Allied training shops, time while learning your hourly pay can be really bis) 


Send for Free Books at Once —Tell How to Get Ready 
for Good Jehs af t Business of Your Own 


Allied Institute of Technology 
1338-42 South Michigan Ave., Dept. PS-IA,- Chicago 5, Il 


Gentlemen: 


| scat: me FREE BOOKS explaining ALLIED'S training program 
J AiR ConDrriOwind,iteatiNG, and ‘REPMGERAMION 


ALLIED SCHOOL |eueeneenes ener 


of Mechanical Trades |i Ase 
1338-42 South Michigan Avenue [iia 
Chicago 5, Illinois cus county. sista 


perlor, Send for free books today—no obligation! 
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MEMORY 


JUMPED into the first railway compartment 
I which seemed empty: my eyes fell on a book 
left on the seat opposite by a previous pas- 
senger. 


I took it up absent-mindedly and ran through 
the first lines. Five minutes later I was reading 
it as eagerly as a clue to a hidden treasure. I 
learned that everyone's memory is capable of 
fantastic feats; that an ordinary person if he has 
taught himself to control the way in which his 
brain stores impressions can memorize accurately 
long and complicated lists of facts after reading 
them over only once or twice. I thought I would 
test the truth of the statement 


I took a timetable out of my suitcase and be- 
gan reading quietly in the manner prescribed, the 
names of about one hundred railway stations. 
I observed that, after reading them over a few 
times, I could recite the whole list off with hard- 
ly a mistake. With a little more practice I found 
Thad committed them so completely to memory 
that I could remember them in the reverse order 
and even pick out one station from the list and 
say which number it was, and what were the 
names of the towns before and after it. 


Iwas astonished at the memory I had acquired 
and spent the rest of my journey on more and 
more difficult experiments in memory, and re- 
flecting how this new control I was achieving 
over my mind would materially help me to a 
greater success in life. After this, 1 worked hard 
at this wonderful memory system, and within a 
week I found I could recall passages from books 
and quote them with ease; names, addresses and 
business appointments were remembered imme- 
diately; and in four months I had succeeded 
in learning Spanish. 

If I have obtained from life a measure of 
wealth and happiness, it is to that book I owe it, 
for it revealed to me the workings of my brain. 


Three years ago, I had the good fortune to 
meet its uthon, and 1 promised him to prope- 
gate his method, and today I am glad of this 
Opportunity of expressing my gratitude to him. 


I-can only suppose that others wish to acquire 
what is, after all, the most valuable asset 
towards’ success in life. 


Borg’s address is: D. O. Borg, c/o Aubanel 
Publishers, 14 Lower Baggot St. Dublin, Ire- 
land. Apply to him for his little book, “The 
Eternal Laws of Success.” It is free to all who 
wish to develop their memory. 


F. Roperts. 
Advertisement 
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POWER GALORE FROM TINY 
BATTERY-OPERATED MOTORS 


WILSON'S OF CLEVELAND 


425 Lokeside Ave., NW. * Clevelond 13, Ohio 


ENTIRELY DERE } 


WORLD’S LOWEST PRICED 


ADDING MACHINE ; 
seh etebche ee etter $995 
fick Ada turaera, smaltpites ae 


of Bulldozers, Drag- 
Learn these 


in the construction industry ox on opera 


National School of Heavy Equipms 
P.O. Box 8243 (A-12) 


Operation 
Chorlotte, N.C. 


NOW IT's 


EASY 


TO LEARN 


DRAFTING 


AT HOME - QUICKLY - IN YOUR SPARE TIME 


HERE'S YOUR CHANCE! 
where you live... no matter what your 
resent job is you foo can soon be cashing 


No matter 


‘get top pay” 

to executive positions, 

NO EXPERIENCE NEEDED! The Cleve: 
ind Engineering Institute Courses are the 

most modern, practical, thorough, drafting 


I; Home 


prepared es) 
fan read th 


Yio Rtn connie tact ts bog 
Thousands of others on the road to success 
Guany of thers with only grammar’ shoo! 
training.) 

EARN WHILE YOU LEARN! Keep your 
resent job. while drafting at 
Rome in your apare time at the speed that 


Many students, as they 

advance, earn extra money by doing part- 

time drafting. Many graduates earn more 

ina single week, as draftsmen, than the 

entire cost of the course. 

FREE! AFTER YOU GRADUATE, 

HOURS OF EXTRA TRAINING AT THE 

INSTITUTE IN CLEVELAND. This post- 

graduate training is optional. 

WE HELP YOU GET THAT JOB! After 

you have graduated, C-E.L. will help you 

find a position, Our Job-Finding-Service 

is the only one of its kind offered by a 
rudy School 

WHAT CAN DRAFTING OFFER YOU? 

Find out how aC.E.1. DIPLOMA can bring 

you a better life—-more security-—-the re- 

‘Spect of your employer and people in 

community. Without obli 

any way, write for the 

ing Institute 

Lesson, FREI 

Sctlon! Ths mean You. MAIL THE COU- 

PON RIGHT NOW! 


is best for YOU, 


You, Too, Can Have 

MORE MONEY 
PROFESSIONAL RATING 
BIG PAY JOBS 

BRIGHT FUTURE 

JOB SECURITY 
SUCCESS 


EARNS $820 MONTH, 


My first position after com- 
pleting C.E.1.'s course Jumped 
ny Income, from 830 up” #60 

Gr. Wiseman, Tennessee 


NOW FOREMAN 


0 per cent ne 
er, New York 
oN 
I was promoted from the 


production line ahead of four! 
other men and got a good pay 


“Andersen, Wise. 


W. 
_ GOOD START 


“The drafting job which I got 
with your assistance is going 


“T have been transferred to the 
Mech. Eng. dept. as n Mechan- 
ical Engr. Trainee. C.E.1. has 
given me a big, push towards 
Ri Hodge, Neiherlands Indies 


MAIL COUPON NOW! 


I CLEVELAND ENGINEERING INST., Dept. FS 
Cleveland 3, Ohio 
Please RUSH my Free Success Book and Sample 
Drafting Lesson in O Aeronautical 


C1 Mechanica 


and imp 
Drawing 
furnished! Th 


CLEVELAND 
ENGINEERING INSTITUTE 


January 1957 Af 


not everyone does as well. but E. 0. Lockin, who 
‘Started a business of his own, reports... 


for 12 months I’ve averaged 


sZ0 PER MONTH 


INCOME - 


most of it clear profit for m: 


¢ Mr. Lockin expresses his grateful thanks 
for the opportunity to make a decent living 
on his own. Many men have discovered how 
to be independent, to be free of bosses and 
layofts. L.A. Eagles grossed more shan $200 
his first week, R. E. Traynor says, “I made $62 

ross in one day.” Others report gross up to 
$12,000 per year, 

How much you make depends largely on 
you, You need no special skill, no large 
investment. Can start part time —_ 
until you have full time. 


No shop necessary 
Our Electric Rug Washer 
cleans rugs, carpets right 
on floor . . . helps to show 
their natural color and 
beauty. So efficientand safe, 
used by largest hotels and railroads, 

You take no risk. Machines fully guarantee 
coupon today for complete information including how 
to start making big profits in your own busines: 


VON SCHRADER MFG. CO, 


RACINE, WISCONSIN 


wir oun business. No special shill, mo ler 
[Niall coupon today Yor nteesting ORE book 


You, too, cam start 
investment requires 


VON SCHRADER MFG. CO. 

111 "R" PL, Racine, Wisconsin 

Send at once (no obligation) your FREE booklet con- 
taining information about your Electric Rug Washer 
and how can start my eur permanent, profitable 


Name. 


Address. 
Cit 


SENSATIONAL 
mew BENJAMIN 


(;, SUPER COz ROCKET 
ret GAS PISTOL 


pe 


‘ge 


EASY 70.01 NO PUMPING —¥ 
FLINCHInG. Get 20 SHOTS from each 100 
STANDARD SIZE Cor (Sota) CARTRIDGE 
Upto 4" penctration RIPLED—Sheot 
Benjamin He Pellets & Darts. 108 TARGET at 
BENJAMIN AIRRIFLE CO, 52 BARRY ST. ST. LOUIS 4, NO. 


RUN A car= ok DINER 


ge ew ty bend Bina 
Seu estreet Sie Wide Cat dare et 
SELLS Patna phat eb een 
RMA alee tac nits a baee Ps al 
‘Money-back guarantee. Write today for FREE booklet 
Ci00L OF RSTAUEANT ANTS, Box 119, Tremont OMe] 


42 Porutar science 


Leenks graduates 
get ahead Raster! 


at "arowth 


‘ollew 
Tess 
college 


walt 
te College fradustes. Start any quarter’ in tls wotld’Tamed 
Approced for veterans 


Bach, of Science 


ee in 27 months 


7 TRI-STATE COLLEGE 


517 College Avenue Angola, Indiana 


METALCRAFT 


and JEWELRY MAKING 
Home Training Now Available 


ottabe skills and arte of 
i prepared. Rasy to mad 
maverinis furnished. 


INTERSTATE TRAINING SERVICE 
DEPT. K.2 PORTLAND 13, OREGON 


Write for 
Free Bookiet 


ELEVATORS” do so many 
wonderful things for you 
You slip on a pait and grew 
at 2 nce taller a once. 
Feet just like 
quality 


STONE-TARLOW CO., INC., DEPT. P5157, BROCKTON 68, MASS. 


plus FRAZER, WILLYS, 


HENRY J. and KAISER 
PACKARD PLYMOUTH __ PONTIAC RAMBLER STUDEBAKER 


Tune Up, PepUp, 
“a@ Fix Up ANY CAR! 


NOW! Even beginners can handle practically 


and this world famous Chilton 
wiih, you can handle prectiealy any 
job faster, easier and better than you may have dreamed, 
trem pewse searing 40 overs 
irom carburetors to nitions” ht tela you Just wha 
you need io know shows almtet every operation sep by step 
Aimost 3000 big. clear pictures. ‘Using your Chilton Memes! Wl 
; having the 18 Chilton Scperts who prepared fr standing beide you, 
'em running 
Tout fellow their simple Tastroctions ahd it ls neat te Rerpoasisic 
like clockwork! — yowronje even on the toughest jobef aati 


PRACTICE 10 DAYS... FREE 


No guess work! Nolost time! Just look up “ALL CARS" Manual isa complete prac- 
the make, model and part you want to fix: tied! working guide by Chilton’. Afotor 
Trouble-shooting charts help you locate Age and Axtomotive Industries magazine 
what's wrong. Then every step of making experts, it ahows how to handle Jobe with 
heeded repairs or adjuntments wexplained standard tols under ordinary conditions. 
inva way. you're sure to. understand. : 

Buzsling details are made crystal clear. ,,0¥ learn work-saving shorteuts.. You 


You'll find this giant Manual in almost cases, Chilton even takes into account the 


Chilton Shows 
You How in this 


GIANT NEW 
4% |b. EDITION 


of the world’s most 


ir Geet or ekg becussa tt was wear of parts on old ears and gives you 
famous car repair manual | S7"i2,c"even for the experts: Yo wear adjusted” specifications for best 
BY THE WORLD'S Ie in schools, in Army-Navy training possible car performance. Covers every 
LARGEST AUTOMOTIVE and wherever beginners are fixing CARS — model _of above 22 leading makes from 
PUBLISHERS ERCaUee tr MAKES EVERY JOB SO 1940 through 1956—over 650 models in all. 

‘rom beginning to end, the Chilton | Contains over 800 pages: 58 Trouble 
Chins From beginning to end, the Chilton shooting Charts; 397 Quick Check Data 


“| EXTRA BONUS! “2? Sige 
—_— 


Pa EMAIL COUPON! See for yourself how casy it 


will include FREE the fomous 64-poge 
Chilton SHOP KINKS book with your pu 
chase of the above Chilton “ALL CARS’ 
Service Manual. Tips include eary ways 
te locate shorts; correct vibration, sticking 


‘wiper motors; remove broken studs of Sena “S008 win 
Froren ‘bearings: eliminate dive shaft - a . Sat xine 
notes; bond brokes without “high spots See : 

“ond ever 200 morel Any one of them : siting ok 
‘an save you many hours of herd werk! eae ae 
akGalakce arial Uhre Ceaaatote —— oe oo 
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MEN PAST 40 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


It you are a victim of the above symptoms, 
the trouble may be due to Glandular Dysfune- 
tion. A constitutional Disease for which it is 
futile for sufferers to try to treat themselves 
at home. Medicines that give temporary relief 
will not remove the cause of your trouble 

Most men. if treatment is taken before 
malignancy has developed, can be success- 
fully NON-SURGICALLY treated for Gland- 
ular Dysfunction. If the condition is aggra- 
vated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL treatments afforded 
at the Excelsior Institute are the result of 20 
cars research by scientific Technologists and 
ompetent Doctors 

‘The War brought many new techniques and 
drugs. These added to the research already 
accomplished has produced a new type of 
treatment that is proving of great benefit to 
man as he advances in years. 

The Excelsior Institute is devoted particu. 
larly to the treatment of diseases of men of 
advancing years. Men from all walks of life 
and from over 3,000 cities and towns have been 
successfully treated, They found soothing and 
comforting relief and a new health in life 


EXAMINATION AT LOW COST 


On your arrival here, our Doctors who are ex- 
perienced specialists, make a com- 
ete examination, Your condition 
is frankly explained to you with 
the cost of treatment you | need: 
Your decision is then made. Treat- 
ments are so mild that hospitaliza- 
tion is not necessary—a 
big saving in expense. 


RECTAL 


that deals with Diseases 
peculiar to men. It could 
prove of utmost importance 
to your future life. 


Write today. No obligation 
Tixcetsior institute 
| Dept. 8575 

Excelsior Springs, Mo. 


' 
a 


| FREE Book on Diseases peculiar to men. I 
| am. years old. ! 
| ame. “ zl 
as 
! City. State. i | 


AM rorutar science 


LINGUAPHONE 


MAKES IT EASY TO LISTEN and LEARN to 


SPANISH | .Azzc, |] + FRENCH 
GERMAN - ITALIAN - JAPANESE 


MODERN GREEK —ery «1 34 tcrsvoses evsiabie 
for FREE TRIAL AT HOME 


@ eject ELECTROPLATE 


objec arnt 


YOU BUILD '"EM—WE SELL 'EM 
EARN UP TO $50.00 A DAY AT HOME 


Free details 
Thon Anweles 32, 


(MEN! TRAIN NOW FOR A BIG PAY FUTURE IN 


DIESEL 


En stickered © Bleed 
Samana 

See es or meee 

AGT NOW! tcvstcze base's 


FREE ; 
UTILITIES ENGINEERING INSTITUTE, Dept. OM-49 


2521 SHEFFIELD AVENUE, CHICAGO 44, ILL 


Now WARE RUESS BATTERY 


~ Never Needs Woter 


MADE puazet SILICON 


INSTALL IT. 
FORGET IT! 


ere at lst Is the battery science hat 
‘been trying to perfect tor more than 
Jetset hon you a ett 
In your car the most 

ar Me toy Tnet empty fr 
AU Teast five long years! 


. 
wet 


gad bonded DI 
inte reer 
‘ponding 


BELL TELEPHONE LED THE WAY! 


Bell Telephone’s invention of the famed 
Silicon Solar Battery led to the 
discovery of the SILICON 
WATERLESS BATTERY. 

The activated silicon 
Incorporated in this revolu: 
onary naw batty has 
properties as that used 


Dossesses almost hmitiess power 


50,000 STARTS A YEAR 
FOR 10 LONG YEARS! 


more? The SILICON WATERLESS 
did {Cin the toughest battery test eve 
devised bY any Taboratory — mages tot? 
of half a million starts! 


NEVER USES WATER... 
NEVER OVERHEATS... 
NEVER FREEZES... 

NEVER NEEDS ATTENTION 


_Cvrtitien! 


The SILICON WATERLESS BATTERY delivers, 
k starting power for 10-ton truck 


Every Siuicon Watentess Barren Death Vi cold @ engines at 70° below zero—far more than 
is permanently sealed at the factory. of the Arctic tthe Strcon your car needs 

Patented breather valves replace the Warentxss Barreny does not overheat tye sii¢ow WATERLESS BATTERY 
customary battery caps and are never "0F freeze—delivers full power at a makes your car lights burn brighter by 


you ures. Westinghouse light meter test 


removed. You never add water 


never even bother tocheck—you in mscan WATERLESS BATTERY 


of—no acid to handle. Pos- @ Tachometer R.P.M. tests prove that the 
it and forget it! Cells cannot be dam: hour cupaclty greats © SILICON WATERLESS BATTERY turns your 
aged by carelessness, Teer batter tite ace enaine over faster 


xhaustive tests ui 
ranging from the mid~ 


der conditions 
summer heat of 


ull power even through The SILICON WATERLESS BATTERY is 
1 enough to start your car engine 


times a year for at least 10 years 


READ WHAT USERS SAY! 2 
: © n competitive laboratory tests, the SILICON 
1 used the artery yo a AS LOW AS © WATERLESS BATTERY produced 400% mo 
in Aeon ceo wear power than one of the nation's top-selling 
TPP. Rector, ents Pationallp advertised batteries! 
tree 8 AM. ° The above statements of fact are certified 
wena 38 de to be true in every respect 


ry turned the motor over fast 


D.d. 


WATERLESS BATTERY CORPORATION, Dep" PS-17 


“have given the Sitscon Wartntess Barren some very 1236 W. La Brea Ave., Los Angeles 38, California 
22 degrees below sero. My car stood outside and had Please rush me a SILICON WATERLESS BATTERY, factory paying all 
instant starting power after 10 hours in that cold Shipping charges to my door 


1 Cash, check or maney order enclosed 
1 $10 deposit enclosed. | will pay balance C.0,0, 


H.H.A., Winnipeg, Manitoba, Canada 


Name. 
Adress. 


City. 


es 
1D S4olt Standard @ yr. guarantee) 


$19. 
iavailae any ia 60! 
$34. 
$34.95 


1 G-olt Premium yr. guarantee) @ 
{Clesolt Premium ( yr, guarantee) @ 


Make of car. Year & Mode 


y 


information with working diagrams 
‘covering. principles, constru 
tion, ignition, service & repair of 
modern cars, trucks and buses. 


ry tly Explained. 
A complete Guide of 1664 Pages, 
over 1800 Illustrations showing 
inside views of working parts 
& instructions for service jobs. 
iT PAYS TO KNOW. 
COMPLETE PAY SL AMO. 
Bee toe 


4 9 eet Tris, ANsIats 
seu Site 
‘EbUPam TooAY. 


Every Mechanic ean Step Up his Skill with AUDELS GUIDES. 
Containing Practical Inside Information inaHandy Form. Covers 
facta and fares of your Trades All iusirated and explained. 
Books sent to you for? DAYS FREE EXAMINATION. Send No Money 
Nothing to Pay Postman, Check Books Wanted — Mail Today. 


Ce lalenlaan 


[HOME APPLIANCE SERVICE GUIDE, £00 Pages $4 
EL AUTOMOBILE MECHANICS GUIDE, Tosa Pages 
{TRUCK & TRAcTOR GUIDE, 1299 Pages -"- = 
OODIESEL ENGINE MANUAL ‘375 Pages Acne 
CUMACHINISTS HANDY. GOOK, 1630 Pages 
(J WELDERS GUIDE. 600 Pages ee 
CL BLUE Paint READING. £0 pins e 
E] MATHEMATICS & CALCULATIONS, 700 Pages 
EJ SHEET METAL PATTERN LAYOUTS, 1100 Pages 
5 SHEET METAL WORKERS HANDY BOOK, 388P es. 

[ CJ MECHANICAL DRAWING GUIDE, 160 Papas 

7 MECHANICAL DRAWING & DESIGN. 480 Pages 
TELEVISION SERVICE MANUAL, 434 Pages 

IADIOWANS GUIDE L080 Pages es 

if 


joan! 


CECHMONIE DEVICES, 216 ages <>< S: 
LECTRIC MOTOR GUIDE, 1000 Pages 
WIRING DIAGRAMS (Light & Powe! 
ELECTRICIANS EXAMINATIONS, 250 
ELECTRIC POWER CALCULATIONS, 4 
HANDY BOOK OF ELECTRICITY, 1640 
ELECTRIC DICTIONARY, 9000 Terms 
ELECTRIC LIBRARY, 7000 Pages (12 ook Set) 1 
REFRIGERATION & Air Conditioning. 1280 Pgs, 
NILLWRIGHTS & MECHANICS GUIDE, 1200 
i CLPOWER PLANT ENGINEERS GUIDE, 1500 P 
ENGINEERS & FIREMANS EXAMS, 525 Pages 
PUMPS. Hydraulics & Alr Compressors, 1696 Pes. 
OPERATING ENGINEERS LIBRARY (3 Books) 
QARPENTERS & BUILDERS GUIDES (4 Book Set 
PLUMBERS & Steamers Guides (4 Book Set) 
MASONS AND BUILDERS GUIDES (4 Book Set 
PAINTERS & DECORATORS MANUAL. 450 Pgs 
HOUSE HEATING GUIDE. 1000 Pages. « . 
ONL BURNER GUIDE, 384 Pages = <> 


2 Ps. 


joooooogon! 


goo0000000 


No investment, no.exparience needed. Just 
tomfort fo friends, 


Two- 
Eyelet 
Standing values for men, women, children Hit With 
Money beck guarantee, Show smote j 
Bled without cost. Write TODAY for FREE Cushioned 


few 04 page catalog end full detcils 
TTANNERS SHOE CO,, 301BROCKTOR, MASS. 


BECOME AN EXPERT IN 


TRAFFIC and 
TRANSPORTATION 


TODAY qualified men in this field earn $4,000 to 
310.000 aed up, Thousands are needed. We train you 
Inepare Lime at home for exceutive positions in TrafBe 
Management. 

LaSalle’s complete Traffic and Transportation 
programm gives you 3 thorough koowledge of tha 

Program covers Transportation. Agencies How 

to Ship by, Rai, Express, Water, MOTOR TRUCK, 
‘Air, Freight Forwarder and Mail Carriers. 

Investigate the splendid opportunities available, 
Low ‘conteeasy term. Placement counsel and help, 
Write today for FREE é8-page book “Traffic and 
‘Transportation —the Fast Growing Profession.” 


LA EXTENSION UNIVERSITY 
SALLE 14 Correspondence Institution 
17 5. Dearborn St, Dept. 1837, Chlcege 5, nel 


7 We r 
paz Olt BURNER 


SPARE TIME LEARNING MEANS 
EARNING BIG MONEY 


MASS. TRADE. sossow'vo,wsss 
rovtns FREE! 


Make money, Know how to break and 
Rema ome race aay fo boo 
FREE. wowether with special ofter of 


‘Aalioal Rirecing. if you 
md tdiue the madd 


HYPNOTISM 


Be Popular 


Amaze Entertain 


vee eet 
He Ea ne 
School for free mat in Dinin Wrapper. 


SCHOOL OF APPLIED HYPNOLOGY 
120 Central Park South N.Y. 19, Ne 


LAFAYETTE 
CATALOG 


pons 


H fafayette 165-08 Liberty Ave. 
H See Radio JAMAICA 33, N.Y. 


FISHING 
WRES 


Let us show you how extremely easy JEWELRY 
and PROFITABLE it is to make GEMS 
beautiful and useful things out of 


LIQUID PLASTIC, LIQUID MARBLE, LIQUID 
IVORY, LIQUID GLASS, LIQUID EBONY, LIQ- 
UID PORCELAIN, LIQUID GEMSTONE, CE- 
RAMICS, ETC, 


‘as easy as pouring water out 
of a glass! Make tools, dies, gadgets, novelties, jew- 
elry, gifts, artware, ceramics ........a million use- 
ful things! Valuable products that sell themselves 
on sight because of their exciting beauty and 
practical utility. 

For years we have been teaching and guiding am- 
bitious people in how to acquire profitable and fas- 
inating occupations, starting at home or in your 
‘own shop (with only a few dollars investment), 
how to make more money than ever before! We 
now offer YOU the same unlimited opportunities! 


MANUFACTURE WITHOUT 
TOOLS OR MACHINERY! 


No previous experience or special ability is needed 
in order to manufacture with PLASTICAST Liq- 
uid Plastics. Our special book the “WONDERS of 
LIQUID PLASTICS” reveals all. Our Liquid Plas- 
tics serve so many diverse and useful functions, and 
can $0 easily be converted into beautiful and attrac- 
tive products that thousands of our customers are 
now actively engaged in a wide variety of pride 
giving and profitable businesses established with 
the aid of our products and instructions! 
FRE Catalog 19 is devoted exclusively (108 

pages) to the art of manufacturing 
EVERYTHING without tools or machinery! Send 
for it today! We will include valuable book THE 
WONDERS OF LIQUID PLASTICS absolutely 
FREE. Catalog No. 19 — 25c. 


PLASTICAST CO., Dept. PC- 807 


6612 N. Clark St. Chicago 26, Il. 


HANDLES STATUES 
KNIVES - DIALS FIGURINES 


WE BUY THOUSANDS OF 
PLASTICAST ITEMS ANNUALLY 


Let us start you in business! We always need 
GEMCRAFT stones, made from PLASTICAST- 
INGS, for our regular customers. We guarantee 
to buy your output too, when made from 
PLASTICAST MATERIALS. 


MATERIALS and INSTRUCTIONS 


We can supply you with everything you need. 
MATERIALS in single or gross lots, As much or as 
little as you want. INSTRUCTIONS included with 
all shipments. In addition, we carry a complete 
library of beginners and advanced technical books 
on the manufacture and sale of plastics, from 
which you can select. 

Send only 25c for big, giant-sized catalog of Cast- 
ing Materials, Molds and Accessories and we will 
include FREE our remarkable book “The Won- 
ders of Liquid Plastics.” 


[Ptasticast CO., Dept. PC-807 

6612 N. Clerk St, Chicoge 26, Ml ! 
I ram enclosing 25¢ for PLASTICAST Catalog No. | 
[19 and include FREE of extra cost the book | 
| ‘THE WONDERS OF LIQUID PLASTICS.” 


Zone__State. 


<a 
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ES) CASH BIG 
J PAY CHECKS! 


Train Now for 
more success, 
greater security 


SS ~ 
LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Cheek the want ads in any newspaper SEE the big- 


Puy opportunities open to you asa draftsman. 
more, you can learn this well-paid, prestige ro easton 
at héme—quickly, easily! No special talent needed. 
Get complete, step-by-step Chicago Tech lessons in the 
hail, spend a few pleasant hours studying each week. 
In a short time you'll be a well-trained draftsman, 
ready to take your pick of many good jobs. Act now 


FREE INFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON plus infor- 
tion about C.T.C. practical training. 
Tearn” what. successful Cl 

graduates say about high pi 
tunities in drafting. No 
gation, 


nica Minsle 
Sini"ie Mize Leeson with Information about big oppor- 
Minltien In DRAPTING, 


Name. 


Aad 


Shaking repairs” 


Suton ‘ony ‘anole 
ind opportuntty book give al facts, Write today. No obligation. 
CHICAGO SCHOOL OF WATCHMAKING 
2320 N, Milwaukee Av cot. 417 Chieage 47, tinols 


FREE BOOK and SAMPLE LESSON 
oF 


ae 
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DISTRIBUTORS 
WANTED 


NATIONAL MANUFACTURER OF NEW 
INFRA-RED SANDWICH MACHINE 

HAS OPENINGS IN ONE OF THE MOST 
FABULOUS NEW BUSINESSES OF THE DAY! 


If you have a sales force of at least several 
men—or can hire and train a force quickly 
<then we invite you to write us at once, 
We manufacture a new kind of Infra-Red 
Sandwich Machine which makes it possi- 
ble for taverns, clubs, service stations, 
drug stores, bowling alleys, ete. to cash in 
on the sales of hot toasted sandwiches 
without the expense of kitchens, food prep- 
aration, ete, You sell to Route Operators 
who will install machines and service them 
regularly full or spare time, Profit oppor- 
tunity is fabulous. Already paying “Jjack- 
pot” profits in other territories, We want 
@ man capable of taking over the territory 
as Distributor. Sample investment of only 
$59.50 mieans we want the right man—not 
his money, Write fully about yourself and 
your background for complete details and 
possible personal interview. 


FLOYD NEWKIRK 
W & K MFG. CO., Dept. 671 
2319 Hampton Avenue, St. Louls 10, Missouri 


Guaranteed original equipment 
Replacement Auto Parts .. . at 


Western Auto 


ne. Tere 
Fach wicaae act 2nd curving 


MAcuIYING 
GLasses 


MATTHEW DAY Co. 


Now available...direct to you from the Publisher 


BRAND NEW EDITION OF THE WORLD FAMOUS 


All 24 Volumes Delivered Imme: 


Yes, the latest edition of Britannica—the great- 
est treasure of knowledge ever published—is 
now being offered on a remarkable plan that 
puts this world-renowned reference library with- 
in reach of every family. All 24 volumes will be 
placed in your home...NOW...you pay for it 
as you enjoy it...as easy as buying a book a month! 


Thousands of Subjects of Practical Value 
to Your Whole Family 


In the brand-new edition of Britan- 
nica you will find thousands of sub- 
jects that you and your family will 
refer to in the course of your normal 
day-to-day affairs. For example, 
/ou'll find special articles on house- 
old budgets, interior decoratin, 
medicine and health, home remodel 
ing, child care, adolescent problems, 
ules and regulations for, all sports, every kind of 
ige on all 
ve you 


‘Mall Coupon 


‘The new Britannica almost “tele- NOW fer 


vises" the information to you by 
means of 23,225 pictures, plus charts, 


maps and drawings. But it does not 
merely show “attractive” pictures— 
it is the work of 5,258 of the world’s 


ration that, 
yourself and 


itely—You Pay Later on Easy-to-Own Purchase Plan 


Self-confidence—and the confidence of others—are 
two rewards you can expect from Britannica's world 
of facts. For instance, did you know. 


Britannica provides instant and authentic informa- 
tion on every conceivable subject or thought. 


© Britannica will enable parents to 
work more closely with their children 
at home... helping them build a more 
' solid foundation in today’s highly 
/, competitive society. 

It_ will build self-confidence...by 
helping all members of your family to 
understand...and talk intelligently 
fon every subject that enters into 
the lives of successful men and women. 


Preview Booklet Offered FREE! 
Simply fill in and mail the coupon today, and we will send 
You". without cost or obligation...a copy of our beautiful 
on booklet which coining an exciting preview ofthe lteat 

ition of Encyclopaedia Britannica, Send no money—not 
even for postage. It's yours, absolutely free! 

‘Fast am soon as we receive your coupon, we will send you 
iMlantrated free booklet, so that you can read and enjoy tt 
your leisure, in the privacy of your home, There is no obl 
Ton, of eourse: However, toce this offer im necessarily limited, 
please mail the en 


>------------— 


ENCYCLOPAEDIA BRITANNICA, Dept. 42-F 
2S N Michigan Avene, Chicas 

Plast send me tte and without oblicatin. yout clertl Preview Bache which 
Dictures and deseribes the Intent cio of ENCYCLOPAEDIA BRITANNICA it 
‘toting fal deta. Also clade complete information on bow [may obtain t's 
‘magnicent set, dict trom the pubaer on he Books Month Payient Pn. 


| 
| 
| 
Name aes eT 
| 
1 
| 


Piss Frnt) 
saree ee 
iy. Zove___sat 

1 Canada, wite EB. Lid, Terminal Bee, Toronts, Ontario 


reel 
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acquire ts a 
LA NIGHTS AT HOME! 
LL.B. DEGREE 


LaSalle's famous Law Library—used as refer- 
fence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

‘These 1d remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basie field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction . . . you learn by doing—han- 
dling legal problems—no' 

Send for two FREE bo 
for Leadershi 
questions about Law and its value to you, an 
telling how LaSalle Law graduates are winning 
rapid advancement in business and publie life. 
‘Mail coupon below. No obligation. 

LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
4175, Dearborn St. Dept. 183 Chicoge 5, Il 
your two FREE booklets described above, 


City, Zone & State, 


BIG PAY JOBS 


for men who qualify in 


DIESEL 


‘TRAIN NOW FOR A DIESEL FUTURE. Steady, high-pay jobs 
‘await men qualified in Diesel, Tractor, and Heavy Equipment. 
‘Are you qualified for job and advancement opportunities in this 
fast-growing field? You can qualify! 
COMPLETE DIESEL COURSE NOW AVAILABLE. If you are 
ambitious and want to get ahead in this big money feld, you'll 
‘want to know about the complete Diesel home training course 
now offered by Interstate Training Service. Covers all phases of 
‘operation, repair, service. Easy to master in spare time. No inter~ 
ference with present job. Up-to-the-minute. Regularly revised 
to cover new developments. We invite comparison of material 
offered. Advisory placement service for our students. 
YOU OWE IT TO YOURSELF to investigate 
Interstate Training Service Diesel Training. Thousands 
fagree it han helped them to better joba..betier Bay 
Ifcan do the same for you! 

"WRITE FOR FREE INFORMATION TODAY 


act 


i — 
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Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 

Relieves Pain—Shrinks Hemorrhoids 

For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
‘actual reduction (shrinkage) took 


amazing of all — results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug count- 
ers—money back guarantee. “Reg, U.8. Pat. Off, 


TASOPE PHOTO-ENGRAVING PLANTS 
‘tablish your own. profiteble PHOTO-EN- 
GRAVING business. Make cuts for newspapers, 
printers, ond advertisers, Make etched name 
lores, ploques ete. Instructions furnish 
experience / Sold direct from factory 
since 1931. First five hundred cuts sold locolly 
‘or by mail will pay for plant and pay you well 
fer your time. Write for FREE catolog. 
TASOPE, DEPT. PS-1, AURORA, MO. 


iapales 
fear around, steady inco 
Practica iiuatrated fenton 
‘speclal 
LOCKSMITHING . Dept. PS-85 
AS'PARK AVENUE RUTHERFORD, Ne J. 


Lae. WT croned far Orhettar eaten 


$40 for 1, DAY'S SPARE TIME WORK 


GRINDING LAWNMOWERS 


Yes, J. H. B. writes, “not bad for a. 76 year 
‘old ‘young fellow earning $40 for a day and 
half's work” . . . and others are makin 
even bigger money with the Universal 
Model B Lawnmower Grinder. You,too 
can-make good spare or full 
time profits in your own 
business in your garage or 
basement. We furnish 
everything you need. 
Write today. No cost 
or obligation. Dept P-17. 


ROGERS 


MANUFACTURING CO. “gt 
LINDSEY, OHIO 


UTE dim» Get on the Road to a 


Better Job-Brighter Future 


with RIGHT Training 


IN SPARE TIME, AT HOME 
—then You Can Really GO! 


AMERICAN SCHOOL, Dept. G146, Drexel at 58th, Chicago 37, III. 


Without obligation, please send FREE 
bout the home study course checked below. 
Accounting 
5 Apprenticeship Courses 

Architecture & Building 

Automotive Technicion 
Better Foremanship 

] Blueprint Reading 
Bookkeeping 
Business Management 


and postpaid, full particulars 


Contracting 
Diesel Technician 
Drofting—Building Trades [ 
Drafting—Machine Trades 
Electrical Engine 
Electricity—Practical Retail Merchand 
Electronics—Industrial Salesmanship—Outside 
HIGH SCHOOL COURSES ©) Sh 


Mechonical Engineering 
Mechanical Technology 
Metalworking Courses 
Plumbing—Practical 
Private Secretary 


Machi 


] Civil Engineering 


Name. 


Hooter, Appress. 


Ace 


Ciry_ 


START NOW by checking, filling in and mailing this coupon. 
You'll get full information — No cost, No obligation! 


* Today, make the BIG decision of your 
life. Choose the career you want and take 
the first easy step toward your goal. Learn 
how you can get the training that can put 
you' in the bigger pay class and give you 
security in the years ahead. Find out how, 
in spare time at home, you can qualify for 
work you prefer, and higher pay. Or if you 
are already in the work you like, find out 
how yu win quicker promotion and a 
larger income. 


Backed by 60 Years of 
Training Know-How 


Since 1897 American School has helped many 
thousands of ambitious people toward suc- 
cess by providing specialized training for 


EFFECTIVE 


PRACTICAL, HOME 


commercial and technical advancement. Its 
study program for you has been prepared by 
experts in the subject you select and the 
school will give you guidance every step of 
the way. In time you might otherwise waste 
and at a cost you can afford you can pre- 
pare at home and really GO on the right road. 


Don't Delay YOUR Start 


Give serious thought to the list of training 
courses listed above. Pick the opportunity 
that interests you, check it and add your 
name and address. (Check more than one if 
you are undecided which appeals most.) 
Then clip and mail the coupon. Full infor- 
mation will be supplied without cost or 
obligation. 


STUDY TRAINING- SINCE 1897 


AMERICAN SCHOOL, Dept. G146, Drexel at 58th, Chicago 37, Ill. 


Canadian Residents: Write to Am 


THE SOONER YOU START, THE SOONER YOUR GOAL CAN 


in School, Dept. G146, 6083 Sherbrooke St. West, Mont 


BE REACHED 


JANUARY 1957 5 


Thousands of 

Engineers Needed 

for Hard Pressed 
Industry 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Degree Courses: 

D Electronic Engineering 

5 ElscicalEngnening 
Highwoy Engineer 

C Mechonicol Engineeth 

D Strectrol € 

Di civit Engi 


101 

1 Tool & Die Dengn 

Architectural Orating 
Mechanical Drefting 
Structural Drafting 

Surveying 

1D Esimoring 

Bi Moster Electricion 


Send for FREE Information 


Heald Engineering College 


Psi.357 


NAMi 
STREET. 
ci. 
stan 


How Much Do Yow 
Want to Make? 


3152 & 
AN HOUR? v 4 
751080 & : 


A WEEK? 
Walter 6s 


*1,000" A MONTH? 


taking mote than $1,000. month w 
sTO—and'T haven't tovched ‘bottom et." 
Charles Kama, Texas 


_ 9, SalesmenRave About “Sell on Sight” 
1 


PRESTO Fire Extinguishe: 
like to make the kind of 


Foe 


Iprouiht meas muchas 8 


Wouldn't 
money these successful men made? Then 
rush name, address NOW for Sales Kit, 
amazing money-making plans, full story 


of “Miracle Midget” super-effective 
PRESTO Fire Extinguisher everyone 
wants, BUYS from you at only 


while you make liberal profit on 
each one 

Merlite Industries, Presto Division 
114 East Bed St, Dept. P-16R, Mew York 16, M. Ys 
tn Canada: Mopa Go. Lid, 971 Dowd St, Mastral 1, P.@. 
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road Sec ton Hypa 
tah Apne canta she rah atcha 
rehab 6grhstag thee $1 


Shoes tet $1688 


SU For pel and ante 


Sit rtebounn 
260 $605 
eae 


CARBURETOR SAVES GAS 


VACUMATING OVERRICH Lt 


CARBURETOR, Dept, 867, Wows 


RUPTUR 


BE FREE FROM TRUSS SLAVERY 
Now there is a new modern Non-Surgical treat 
ment designed to permanently correct rupture 
‘These Non-Surgical treatments are 80 certai 
that a Lifetime Certificate of Assurance is given. 

Write today for our New Fi Book’ that 
ives facts that may save you painful and expen- 
ve surgery, and tells how non-surgically you may 


again work, live, play and love and enjoy life in 
There is no obligation, 
Mi 


‘MEN WANTED 


Eorn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


AUTO-DIESEL COLLEGE 


When Writing to Advertisers 
Please Mention Popular Science 


PEE WEE “‘uscuss “LIFETIME” RAI 


TUBELESS 
REALLY WORKS — 


SEND ONLY $2.00 ponticthsearnctine ses 
aA eu “Bebe wos Daa 


Draw Lincoln 


YOU MAY WIN A $375.00 
SCHOLARSHIP IN PROFESSIONAL ART 


Winner gets a complete art course — free 
training for a money-making career in com- 
mercial art, illustrating or cartooning. 

You are coached, individually, by pro- 
fessional artists on the staff of world’s largest 
home study art school. Many successful art- 
ists have studied with this school, founded 
over 40 years ago. It’s a member of the 
National Home Study Council, Washing- 
ton, D.C. Contest winner also gets a drawing 
outfit and valuable art textbooks. Try for 
this free art course! 


ART INSTRUCTION, INC., stuoio 1147 


500 South 4th Street, Minneapolis 15, Minn. 
Please enter my attached drawing in your contest. (PLEASE PRINT) 


Dra 
Nome. _AGE__Phone. pint 
SS Zone. Fel 


County —. Occupotion—. 


Will 1957 Be the Year 
That Changes the World? 


A strange man in Los Angeles, known as “The 
Voice of Two Worlds,” is offering, free of charge 
to the public, an astounding 64 page booklet ana- 
lyzing famous world prophecies covering these 
times. It shows that four of our greatest prophecies 
could not come true until the present time. But 
now they can, and the years that change the world 
are at hand, Great dangers but still greater oppor- 
tunities, confront forward looking people in 195 
“The Voice of Two Worlds,” a well kaown 
plorer and geographer, tells of a remarkable system 
that often Teads to almost unbelievable improve- 
ment in power of mind, achievement of brilliant 
business and professional success and new. happi- 
Others tell of increased bodily strength, mag- 
personality, courage and poi 
“These strange methods were found in far-off and 
mysterious Tibet, often called the land of miracles 
by the few travelers permitted to visit it. He dis- 
closes how he learned rare wisdom and long hidden 
practices, closely guarded for three thousand years 
by the sages, which enabled many to perform 
amazing feats. He maintains that these immense 
powers are latent in all of us, and that methods for 


em are now simplified so that they can be 
almost any person with ordinary intelli- 


using ¢ 
used by 
ence. 

‘The 64 page booklet he is now offering free to 
the public gives guidance for those who wish to 
prepare themselves for the momentous days aliead, 
Ie dives details of what to expect, and when. Its 
title is “Beware of These Days! 

The book formerly sold for a dollar, but as long 
as the present supply lasts, it is offered free to 
readers of this notice, This liberal offer is made 
because he expects that many read 
become, interested in the entire syste 
power he learmed in the Far East and wh 
Dow ready to be disclosed to the western world. 

For your free copy of the astonishing prophecies 
covering these momentous. times, as revealed. in 
this 64-page book, address the Institute of Mental- 
physics, 213 South Hobart Blvd., Dept. 30-B, Los 
Angeles 4, Calif. Send no money. Just your hame 
and address on a postcard or in an envelope will 
do. No obligation ‘Readers are urged. ty ‘write 
promptly, as only a limited number of the free 
Books have been printed. 


‘Advertisement 
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8 315 Different STAMPS — 256 


GUARANTEED $6.95 CATALOG VALUE 


Sond 25¢ Today. ASK POR LOT £H.25 
=] ZENITH CO., 81 Willeoghby St, Brooklyn 1, N.Y, 


~ FREE— Amazing Book on 


RHEUMATISM, ARTHRITIS 


If you suffer aches, pains Jaa ain 


ment that may save 
tion, Write for this 


kt 
BALL CLINIC, DEPT. 36, EXCELSIOR SPRINGS, MO. 


FIX OUTBOARD MOTORS 


POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
Repair your own equipment or MAKE EXTRA MONEY 
inthis ‘growing field. Pully Iiiustrated, easy-to-under= 
Stand, Home Study Course. Write for PREE information, 


LINCOLN TECHNICAL INSTITUTE 
SUITE 1-6, 472 MARKET STREET, NEWARK 5, N. J. 


Get Yourself FIXED 
FOR LIFE in the Big Pay 
Shoe Business 


471 College Ave. SALEM, VIRGINIA 
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MI eathict | 
a BROADCAST BAND 
Ly OURSELE| 


RECEIVER KIT 


Have you ever experienced the 
thail of building your own radio? 
Invest a few of your dollars—a 
few hours of your time, FI 
a truly worthwhile broaiicast band 
receiver. Transformer operation 
eliminates potential shock hazard 
characteristic of "economy" AC- 
DCsets. Operatesasradio, phono, 
amplifier, of tuner, Fine tone 
‘quality, excellent sensieivity. Sim 
Plified Construction Manual 
outlines basic theory of radio 
principles. Actually a radio course 
in itself. Price includes tubes— 
speaker—chassis, etc. Every part 
you need! Order your Heathkit 
Radio Kit today. 


MODEL BR-2 


91925, 


SHPG, WT. 10 LBS. 


OTHER “BUILD IT YoursELFY Weathhits 


Hi-Fi Preamplifier 
Battery Eliminator 
Signal Tracer 

Tube Checker 

(ond over 50 others) 


HEATH COMPANY je 


A Subsidiary of Doystrom, Inc 


BENTON HARBOR 16, MICH. 


AUTOMATIC 


‘maxes NEW 


PROFITS . | 


An 
BURR aro. con oe | 


I'll Send You This Handsome 


SAMPLE CASE-FREE | 


DIESEL 


MECHANICS IN DEMAND 


ing 
APPROVED FOR CIVILIANS COR GI's LC} 


—CHOOSE YOUR TRADE— 


CHECK HERE 

(J DIESEL MECHANICS 

(J AUTO MECHANICS 

(CO BODY & FENDER 

(J GAS-ARC WELDING 

CL REFRIGERATION 

CD AIR CONDITIONING 

(J) MACHINIST TRADE 

(J ADVANCED ACIS: 
ai 


ing ecceped. 
CHOOSE YOUR ENGINEERING COURSE 


fas terminal education 


ER ° 1 
FREE EMPLOYMENT HELP 

Start your career with Greer by checking your interest 

hore "and ‘mail coupon Jor complete information at 

io obligation. 


ining 
SHOP 
TRAINING 
GREER 
Box A, 2238 S. Michigan Ave. 
Chicago 16, Illinois 
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newMiI R, AC LE EAey Tells = OE Can Learn to 
SPRAY 


SPRAY ANYTHI 
Instantly 


a LANDSCAPE ie 


Le $20 to $60 » day. Millions of new and old homes, 
seed modern landcaping. Contracting iy full 


Write for FREE 
NATIONAL LANDSCAPE INSTITUTE 
310 5. Robertson Blvd. Dept. 5-17 Les Angeles 48, Colif, 


BOOKLET, Home: 
Profit SECRETS, and 


ae TA years or older. 


HELP STOP DEATH 
ON THE HIGHWAY 


U MAK T BOAT KITS 


SAVE 1/, THE COST 


Now added to 
the famous 
? U-Mak-lt Boat 


Sere, WHERE TRAFFIC 
aia LAWS ARE OBEYED 
DEATHS GO DOWN! 


SUPPORT YOUR LOCAL 
SAFETY ORGANIZATION 


Published as a public service in 
cooperation with The Advertising Council 


boats, runabouts, cabin « 
lers and the new lapstral 


SEND FOR ILLUST. CATALOG 


showing all models 8° to 23", prices, con- 
struc. details, 
motors, all you nk 
SEND 25¢ (coin) for postage & handling 


UMAKEIT prodeccts 1-8 woiter 8. tone 54,1. 
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NEURITIS 
, SCIATICA 
LUMBAGO 


‘3: Treated By Non-Surgical Methods 
At Famous Health Resort 
Rheumatism and its kindred 
diseases attack bodily func- 
tions and organs. When you 
take medicines for temporary 


A greater 
variety of 
mineral 
waters 


neve thay | relief of pain only you are 
lace in ignoring nature's warning and 
tworla | Permitting the cause of your 


condition to grow worse. 


Resultful Treatments Available Now 
‘The Excelsior Institute trustworthy and 
scientific treating methods are designed 
to correct the real underlying causes of 
Your ailments and start the removal of 

hose poisons in your system 

which are causing your suffering. 
Revealing Free Illustrated Book 

Our New FREE Book tells how 

thousands have been successfully 

treated in recent years. Write to- 

day, It may save you years of 
Hering, No obligation. 


EXCELSIOR INSTITUTE, Dept. CBS50, Excelsior Spgs., Mo. 


~ MAKE MONEY WRITING 


++ Short paragraphs! 


‘You don't have to be trained author to make money 
writing. Hundreds now making money every day on 
‘short paragraphs. I tell you what to write, where and 
how to sell; and supply big list of editors who buy from 
beginners. Lots of small checks in a hurry bring eash 
that adds up quickly. No tedious study. Write to sell, 
Fight away. Send for free facts. BENSON BARRETT, 
Dept. 86. 7464 N. Clark St., Chicago 26, 


MAKE BIG MONEY AT HOME! 


| aye ext 


fe Hne Wr tniee face hie dete PRE 
FABRICON 8202.5; "rene% 
PROFESSIONAL-PERFORMING 


REFLECTOR TELESCOPE 


50 and 110 POWER 
RAMSDEN EYEPIECES 


SUFFOLK SCIENCE MATTITUCK, N.Y 


1957 
¢ ALLIED 


356 
valve-packed 


SAVE OM EVERYTHING 
1M ELECTRONICS 


Everything for 
Experimenters, Builders & Amateurs, 
Servicemen, Engineers & Hi-Fi Hobbyists 


Send for ALLiEp's money-saving 
guide to everything in Radio, Hi-Fi 
and Electronics! Select from the 


ity systems and components: latest 
builders’ kits (see the famous 


KNIGHT-KIT li 
phono equipment; ‘TV tubes, an- 
tennas, accessories; Amateur sta- 
tion equipment; P.A. Systems; test 
instruments; industrial electronic 
supplies—plus everything in parts, 
tubes, transistors, tools and books. 
Get more for your money—send for 
your FRI 1957 ALLIED Catalog! 


recorders and 


Send for 
FREE 
CATALOG 


OUR 36TH YEAR 


(a, | 
ALLIED RADIO 


ALLIED RADIO CORP., Dept. 7-A-7 
100 N. Western Ave., Chicage 80, Ill. 


CO Rush FREE 1957 ALLIED 356-Page Catalog 


Name. 
i 


City___Zone__State. 
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Now! Save Over $3 per 100 


ON AMAZING 


Food Supplement 


16 VITAMINS 
12 MINERALS 


Ina Single Teblet 
Including the Important. “'RED* 
Vitamin Biz Along With Other 
Stimulants for the Growth of 


RED BLOOD CELLS 


‘Try this FRESMLY-PACKED, 

Eukramteed-Potency. all-Vitamin: 

Mineral Formula, PLEMS—Containis 

torsmvat a cost of $2.38 for 100 7: 
‘doset 


250 Tablets $ 5.25 
1,000 Tablets $19.00 


Dept. 1-599, 880 Broodway, N.Y. 3, N.Y., or 
Dept. 1-399, 1125 Crenshaw Bivd., Los Angeles 19, Col. 
Sales in California, add 4%, to total of order. 


cost to building owners without sac- 
ilice of profits. Huge savings by 
local production makes possible low 
prices and high income potentials. 
Truly an outstanding manufacturing 


opportunity. ‘a 
Choice Territories Open 
Broad markets are waiting boowsse 
Brikcrote is popular for every type 
of reddeatial, commercial end lade 


Brikerete 
Brikere reservation of territory. 


Brikerete Associates, Inc., 422 W. 25th, Holland, Mich. 


CANADA: Dunn Masonry Machinery Led 
402 Dundas Highway, Cookseille, Ontario 
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Earn‘217 a Month EXTRA 
With My FREE 
SHOE OUTFIT! 


Rush 2 postcard today for my powerful 
FREE Shoe Selling Outfit. It contains 
sverything you need ta sia a atendy 
rofit,repent-order shoe business!" Just 
Finale a Gay carna youup to 8247 5 
month EXTRA! i 


famous shoes wit 
Cashion innersoles. People!ike buy’ 


Sa, 


Tanne 
widtiateastomers 
Hise, width and styfe they order! 
ot shore are net sid in stares 
Sarton 8 1G MOREY now 
tend for your FREE Special 
Ouch TODAY 


HE-MAN VOICE! 


STRENOTHEN your. voice this tested scientific 
Wek of yourapeaking and'singisg volee ss in 
Sie'privacy of your gw toot Geiftratnc’ ie 
sonar mostly auent” No 
Soot 


CEEMED CAR SNOW PLOW 


CLEARS ROADS & DRIVEWAYS 


SHIPPING POINTS: 
Himore, Chicago, Reno 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


Kansas Oity 6. Missour! 


TEST YOUR OWN 
TV-RADIO TUBES! 


‘Simple plont ond kin now ready for famous Benien 

helcepier glider on wheels or foots, ola. sll: 

propelled Gyro-Copter. Send $1. foc Three-View 

Sowing end specs of Glider, $2 for ‘Copter data. 

IRENSEN AIRCRAFT COMP, Dept. PS-17 

BHF FO. ton 1728, Raleigh, HC. 
i 


my. a 


Even plowing is easy — perfect seedbed in 

‘one operation with Rotary Plow! . . . only 

one of 30 sturdy, year-round tools ’. 

Powerful 5-HP Gravely Tractor does every 

lawn, garden and field job easier, better! 

All-gear Drive, Power Reverse. Push-button 
2. 


Starter optional. | 
Boo! 


Write today for, FRE 
“Power vs Drudgery" 
GRAVELY TRACTORS, INC. 
BOX 184 DUNBAR, W. VA. 


age 
let. 


sr |56,000-510,000 YEARLY 


OPERATING 
AUTO RADIATOR SERVICE SHOP 


Rratnanes write 


INLAND MFG. CO., Dept. PS-1, 1108 Jackson St, Omaha 2, Nebr. 


Need an extra $1,000, $2,000, or more? Make it with on 
IDEAL LAWNMOWER 
SHARPENER 


‘There are thousunds of lawnmowers 
in your locality; Aver: 


ae Provide this es- 


gential service with an Ideal@ 
Lawnmower Sharpener, the only 
machine that grinds the reel to 
it the bed knife. Compare by 
any standard. The Ideal, backed 
by’ 53 years of experience, costs 
no more. Write today for com- 
plete, free catalog. 


Sustomer satisfaction 
nd repeat business as- 


Plymouth. Ohie 


I'll Train You at Home for 


A BUSINESS 
OF YOUR OWN 


-OR A BETTER JOB 


—R. C, Anderson, President of CTI. 


MORE OPPORTUNITIES-LESS COMPETITION IN 


AIR CONDITIONING 
AND REFRIGERATION 


You've read about the amazing growth of the air condi 
tioning and refrigeration industry. It’s one of Americ 
largest opportunity fields because over 150 million units 
are in use. Last year, 3 million refrigerators, 2 million 
air conditioners, and’a million freezers were sold. All 
this adds up to a big demand for trained technicians 
who can install, repair and service. They make good 
money=up to $125 a weck and more. Many open their 
own shops—become independent. 

You can get ready for one of the top-pay jobs in just a 
few months. CTI will train you at home in spare tim 
You'll train with real kits, get practical experience ax 
you go along. Be sure to mail coupon below for the full 
‘story on how you can succeed in this old, established, 
but growing industry! 


You Practice with 


23 KITS-3+© 


YOU BUILD A 
REFRIGERATOR 
FREEZER 

AIR CONDITIONER 
OR MILK COOLER 


Only CTI sends you 23 
training kits! At no extra cost, you get all parts and 
tools to assemble a heavy-duty, commercial-type ¥4 h. 
high-side. (Illustrated above). You run many tests 

10 service and trouble-shooting jobs. You build and keep 
an air conditioner, freezer, refrigerator or milk cooler. 
You learn by doing—get practical experience—learn fast 
with the aid of easy, illustrated, here’s-how lessons. 


Earn as YouTrain | 


Earn money in spare time as you train. 
Do service jobs in your community. 
Make up to $15 a week and more. 
You can make enough in spare time 
to pay for your tuition, So, mail 
coupon now!=Commercial Trades 
Institute, 1400 Greenleaf Ave., Chi- 
cago 26. 


COMMERCIAL TRADES INSTITUTE 


1400 Greenleat Ave., Chicago 26. 


Address 


Member Notional Hone Study Cound 
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READY CUT HOMES DO- IT- youRSELF EF VASE FE) 
BUY DIRECT FROM MILL & SAVE ON LABOR COSTS 


feliow erm designed for comfort ond convenience. Plons sold separately. 
FIVE EASY PAYMENT PLANS INCLUDING MONTHLY PAYMENT 


PRICED FROM 
$2150.00 AND UP 


Send 25¢ 


Catalog including Floor Plons 


Remove Paint 
the EASY way fhsjs Eien tee Tits 


esting and. adjurcine 


Don’t waste time 
cers. Use safe, po 
Paste —Inrgent selling 1 
Makes paint, enamel, varnish 
‘come off easily, Won't run on 
upright 

At paint stores. 
Write for helpful Wonder-Poste leaflet 


WONDER-PASTE 2'0s 


AMAZING STAMP OFFER 


new test equipment, Ni 
fonmenatudy® method. teaches 
orvens your aboD, 


A STRAIGHT LINE 


DRAW 
the FIRST DAY! 


NO LESSONS! NO TALENT! 


Excellent for Every! 
rawingll 


lon Srae one 
ind gem navigatort— 
FREE! 


Oe 
anal 


nese anti-Communist stamp 
00 


plac 
Diibouth ete: incinded is Chi: 
GD rorutar science 


New! Tiny 


59.98 


7 


Catalog of 3200 Novelties, Jokes, Tricks 


of 3200 


0, Dept. 834 
Pocket 
Size 


ea. For the iat times stmpliied 
aching brinus the fabulocr prot 
Pin Pian 


tea operar Ame 
crate the machine with 


Sith therenct 


SEPA hs stealer veg mal to bring 
Boge’ waste a minute, eu 


' Here's 10c. Rush me New Catalog! 
H Johnson Smith & Co., Dept. 534, Detroit 7, Mich. 
Nome. 


b | Address 


No PUM 
42 SHOTS trom. cach toe STANDARD 
RTRIDGE 


eh 
xo, (etn Ca 
your Deal 


eri nt end oe Fig 


rege 
mat SES 
Eoerssems 
Hersch 
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mM 


intenance 


and Mai 


in your spare time 
run your own 
bu 


BOOK 


with : 

tnctilng nit ot Custom 
sample EEA 
lessons Seana 


with course 
YOU MAKE 


Rye 
Re CHAIR 


 orroman 


Yours to Keep 


Plus 
SLIP COVERS 
or Sell 
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ALWAYS 
THE SAME 


«today, tomorrow 


and tomorrow 


Stable as the alphabet! Go out to- 
day and buy any product of any 
good manufacturer's brand...ask 
for the same thing tomorrow, 0 
weeks from now... match 'em up, 
and they're uniformly good, or 
better. 

This uniformity is no accident. 
ery manufacturer works hard 
at it because he knows that only 
unfailing goodness will keep you 
buying his product. So he’s mighty 
sure never to let quality slip. If 
he changes his product at all, you 
can bet it’s a change for the better. 


This goes for everything from a 
bobby pin to an automobile—just 
another reason for staying with 
your favorite brands for years 
and years. 

For news of the goods thatare always 
good, read the ads in this magazine. 


BRAND NAMES 
FOUNDATION 


‘A NON-PROFIT EDUCATIONAL FOUNDATION 
437 Fitth Avenue, New York 16. New York 


WANT UNIFORMITY? PATRONIZE THE DEALER. 
WHO PROVIDES YOUR FAVORITE BRANDS 


_“WE PAID FOR OUR HOME 


Here Is the true story of Leslie Patrick—os told by his wife, 
who wrote us about their success in a town of 12,000. 
“can truthfully soy that when Mr. Patrick got his Foley, he 
made @ good and wonderful investment. When we moved 
here in March, 1946, we had only a Model A Pickup and all 
‘our belongings were in it. Since then, my husband hes done 
his Foley Saw Filing Machine and repair shop 
thot we bought a house and paid for it and have two nice 
boys; bought a new cor and built an addition to our house; 
‘and he has got a lot of new machines in the shop thot o 
Person needs in business. Nicest of all, itis oll paid for." 


Make up to $3 or $5 an hour 


With the Foley Automatic Sow Filer you can shorpen hand, 
band, and circular sows just like new. Sort in spare tim 
in your garage or basement. No experience needed, Bu 
up a steady, repeat ————=e 
CASH business which FOLEY MFG. CO, 
will buy YOU a home ss 23 
‘or new car. Send cou 


pon for FREE BOOK— MS ie 


with a Foley Saw Filer” 


119-7 Foley Bldg., Minneapolis 18, Minn, 
I Send Free Book “Money Moking Facts”. 


“Money Making 
HB Address. 


AMERICAN MACHINE & TOOL CO. 
MODEL CHANGEOVER SALE 


SAVE ‘1022 on nis 


«Sint tana whoet Controt. 31 
Ai tighten ste wit 


FAMOUS AMERICAN 
IRONCLAD GUARANTEE 


All power foals sent express collect 


AMERICAN MACHINE & TOOL COMPANY 
ROYERSFORD 17, PA. 


. 
START AS HIGH AS 
$4,080.00 A YEAR! 


Prepare NOW for 1957 Examinations 
MEN—WOMEN UTE 


i FRANKLIN INSTITUTE 

Postofice Clerks- ot Government Connected) 
i 

Stenographers 

Accountants 

“Inspectors 

‘Typists @ booklet describing 

Meat 2 vacations, “benefits, work. ete. 

PA en [Teli me how to prepare for one 

BOE, of ‘these tents 

man [sme 

COUPON i 

Topay | Sas 

SURE I i Age?. 
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IT’S AGOLD MINE 


OF COMPLETE ‘‘KNOW-HOW”’ FOR THE 
AMATEUR CARPENTER 


and BUILDER! 
Save Time and Money on 

All Kinds of Carpenter Work 
Around the Home or Farm 


ings and 
hotos) that you could only learn throught 


tion of right woods oes 
Inricae fot 

the fe 

Ernineork roting eve bu a 
Understand and follow i‘ 


mreneain of Carpentry 

ERAMINAT Pay 

Bathing to postman, Just tall conpon, 

‘American Technical Society, Dept. Cf-1 

48 E. 58h St, Chicoge' 37, 
T American TECHNICAL SOGIETY, Dept. CF-1 71 
ene. som », 
try" for § DAYS 
cto the beast t 
‘lus shipping cone, Oth 
Mise'T wut return the books und one 700 Roth 


Adare 


Cin. Zone __Stote 


iz Hiah, Quality tees 
DDRESS. 


TUBE FREE WITH EVERY PASSENGER TIRE 
TIRE INSURANCE REPLACEMENT GUARANTEE SENT 
Partially Used Tires—NOT RECAPS 

CHECK MY GUARANTEE & PRICES! 
12 Mobs WHITTEN GUARANTEE WITH EVERY TIRE 


Sepa, %eoll om EY 


awaw ‘Times 9 


Thousands of flees shipped ait over the reg tnigeee 
PSs! Lend Sneek"Se Mio" Sieh tus ad beve. BI'No C00 


STANDARD 83 N. Broad St., Philadephia: a, Pa. 
Now Many Wear 


FALSE TEETH 
With More Comfort 


FASTEETH, a pleasant alkaline (non-acid) powder, 
holds false teeth more firmly, To eat and talk in 
more comfort, just sprinkle a little FASTEETH on 
your plates. "No gummy, gooey, pasty taste or 
feeling. Checks “plate odor’ (denture breath), Get 
FASTEETH at any drug counter. 


Ifyou prefer co enclone $8.00 with coupon, check here as 
‘we pay all shipping costs: Money refunded if mot delighted 


. 
FREE! 
NEW Led 


| 

I 

! 

I 

Nome. I 
ef 

I 

! 


plus new, rare 
BONUS OFFER! 


stds both mint and 
one packet” ALSO FILER 
BRITISH ES 


on pur EE copy helpful SAME COLLECTOR'S GUIDE. 
kapply imited, a0 we give only onc of these collections. If cou 
oe iaend name and W0e for postage, bandit i 


! 
ee 
| Cotas, Maine. RUSH New issves, BONUS PACKET, 


SSS eee 
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If Your Child 
Is a Poor Reader 


See how The Sound Way To Easy Reading can 
help him to read and spell better in a fow 
weeks. New homo-tutoring course drills your 
child in phonies with records and cards. Kasy 
to use, University tests and parents’ reports 
show children gain up to full year's grade in 
reading skill in 6 weeks. Write for free illustrated 
folder and low price, Bremner-Davis Phonics, 


LEARN MEAT CUTTING 7. nore 


The steady dependable trade of Meat Cutting taught after you graduate. Send coupon for FREE 52 page 
easily in 8 short weeks, YOU LEARN BY DOING school catalog — TODAY. G.l. approved. 

under actual meat market conditions in big modern 

wade ecm ae ae ae eee 


For beginners or men with experience. Geta profit. | Seo"shNr‘Teisse'ss ‘onto | 


able store of your own. Remember, PEOPLE MUST Fete” 
EAT! Big pay jobs. Free employment help. Thousands | ** 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing e1c, A complete recail meat education, National 
School ‘established 35 years. Get National training 
NOW. Pay your tuition in easy weekly payments 


Print YourOwn | 


Stationery, Advertising. Circulars, 
‘photo and movie tite, church work, 

‘money ‘Sold dleeet from fae: 
printing like engraving. too. 


‘Own a Printing Business of the famoun 


1icint Cor Others, Good Profit. Have home shop, ‘books and provided. Moder 
Tumor pees 15; Senior B2pup. Weryppiyeves | convenient moothly terms, Write for FREE law training book today 


ining Fhazrales tare Corral nicuats: | Blackstone School of Law, 225 N. Michigan Ave. 
MELSEV PRESSES. 0-55 Meriden. Conn, Pounded 1990 Dept. 121 Chicago 1, 


Get Paid for Your 


Automatically disengages 


fan at speeds over 40 mph! f Train at Home This Famous Way 
(L 


At speeds over 35 MPH, standard 


magine the thrill of GET- 
‘TING PAID good money 
just for doing something you 
tistic 
and don’t realize 
ything about it! W 
Proper professional. training 
you can make good money, full 
time or spare time, free lanc 
| or salaried. Do Illustrations 
Cartoons, Fashion Art, Letter 
ing, Designs, TV., etc. Le 
right at home our famous wa: 
Surprisingly low cost. Indivi 
ual supervision, 22-pe. art out- 
fit free of extra cost. 


FREE BOOK & FREE TALENT TEST 
Send for them. No obligation, 
No. salesman i. Just 


inapol 
under supervision of U. S. Auto Club. 


your 
‘ind mail to: Washington Schoo! o 
‘At your Garage, Ser. Ste. or Car Decter! | rt, Studio 151A, Port Washington, Woe tates; 1329) 


If your dealer does not yet have it, ask him 
to write us for Jobber who cam supply him 


RADIATOR SPECIALTY CO. 


CHARLOTTE, NORTH CAROLINA 


2150 


Name...... 


AMET OE nnn 


TRAINED MEN NEEDED! 


BIG PAY!—GOOD FUTURE! 
CO DIeseL CO ELECTRONICS 
0 auto ( AUTOMATION 
ER BEFORE has the opportunity, been so xood 
{ir the properly’ trained mechanic and techni 
to step into BIG. PAY POSITIONS with 
i tdvancement and future security virtually 
depends on the quality of train- 
Miplyoutecelves'and the reputation of the 
school you attend 
YOUR GUARANTEE we are giving the best in 
Thechanical and technical training is proved by 
‘we have a waiting list of good pay 
ns for our graduates, with leading come 
throughout the United States 
RESIDENT SHOP TRAINING i caaier and costs lens 
than you may think! We provide you with 
housing and part-time jobs while in. school, 
plus fee nation-wide placement. service for 
era 


‘BAILEY hig 


\Technical Schools Ere 


surowsnion Veteran Approved 
16505. 


tutor 


New PROFIT-PROVEN* Home- Business! Je 


“| make age 
0 week! 


Proves MR. J. T. ANDERSON, 
Notorized statement on 
office and open to Ins 


Shane Tint Screen Printing 
‘Youn Own WOME. ‘Ye 
"how to turn pennies 


SQLORS. I srazing at toe CARN PRORTTS 
Sin "Foun own MoMet Start 
Eicken spate rooms 


‘smyone wikia to 
time “hsiness of hs 
inated 
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Why “Good-Time 
Charlie” Suffers 
Uneasy Bladder 


‘Such a common thing as unwise eating or drinking may 
be a source of mild, but annoying bladder irritations— 
making you feel restless, tense, and uncomfortable, And 
if restless nights, with ‘nagging backache, headache or 
muscular aches and pains due to over-exertion, strain oF 


emotional upset, are adding to your misery —don't walt— 
try Doan's Pills, 
‘Doan’s Pills have three outstanding advantages —act in 


three ways for your speedy return to comfort 
an easing soothing effect on bladder irritatio 
Dain-relleving action on nagging backache, hen 


thru the kidneys, tending to increase the output of the 16 
miles of kidney tubes. So, get the sume happy relief millions 
have enjoyed for over 60 years. Ask for new, large size 
and save money. Get Doan’s Pills today! 


TELEPHONES 


Desk Stand Style 


‘neluded). 
MICROPHONE, Dept. X-4204, 1760 W. isthe Chicago au 


EYE GLASSES by MAIL As low as 123 
WRITE for FREE 
CATALOG with 14 
LENS SAMPLE CARD 


‘QUALITY READING- MAGNIFYING OR 
BIFOCAL GLASSES FOR FAR AND NEAR 

|ADVANCE SPECTACLE COMPANY. In 

537 S. Dearborn St., Dept. EIZEE Chicago 5, illin 


WHOLESALE 


PROFESSIONAL, 
ELECTRIC GUITARS 
PARTS—BUILD YOUR OWN 


CARVINCO., oo. 25, 


iy mail only. Write for 
jock TODAY! 


INC.118 Brockton, Mass. 


FAMOUS 
KORIUM 
STEEL 


OVER 50,000 SOLD for $395 
Swiss Army =" 


corkscrew 


Type Knife = = 


‘no, for’ prompt. prepai 
OD's plus postage.) HUSH ORDER 3.95 


TODAY to: VALUE 
THORESEN’S, Dept. 7-1 


ES SEAT Are 


TEMELL MOUSE, ING, 
peecemret Leseer a ew Yor 12, N.¥, 


CAR—TRUCK—TRACTOR OWNERS 
GET WISE fiserSveratterspeat™ 


IMPROVED LAWN MOWER SHARPENER 
AND BED KNIFE GRINDER 


The Modem Lapping Machine 

is designed to fit the needs of ony 
t[lorge user of 

mowers and the = 

lawn mower 


shops. Lops any 


WRITE FOR FREE BOOKLET 11 
MODERN MFG. CO., 160 N. FAIR OAKS, PASADENA, CALIFORNIA 
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12” Edition of AUDUBON’S | 
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ANIMALS yours FREE 


Here are all the world-famous animal paintings of John J. Audubon — 
184 picture masterpieces, 16 in full color! Duplicating the priceless original 
edition, this special luxury volume sells everywhere for $12.50. But you, 
g member of the OUTDOOR LIFE BOOK AND GIFT CLUB, 
will receive this beautiful volume absolutely free! 

You'll be thrilled with the gorgeous paintings of white-tailed deer, moun- 
tain lions, marsh rabbits, jaguars, otters, blue foxes, panthers, bears and 
many more —all printed on high-quality paper suitable for framing. 

AUDUBON'’S ANIMALS also gives you the full story of Audubon’s life 
agi and his own descriptions of each animal, How proud you'll be to own a 
volume like this— yours free for joining! 


From Plate 45. 
VIRGINIA WHITE-TAILED DEER 


HUGE DISCOUNTS on Today's Best Adventure Books! 
The OUTDOOR LIFE BOOK AND GIFT high members’ discounts! However, you may 
CLUB makes huge printings of today’s best accept or reject as many books as you wish— 
adventure books, And huge printings mean to retain membership benefits, you need buy 
huge savings—passed on to you in unusually only one more selection in the next year. 
BIG il DISCOUNT ON YOUR FIRST SELECTION 


ZANZABUKU, DANGEROUS SAFARI 


Here's a best-selling 379-page book of rip-roaring action! Join Lewis 
Cotlow as he hunts every species of Africa's biggest, most dangerous game 
—armed with only a camera! This thrilling adventure book will be sent 
as your first selection along with your FREE bonus book and FREE gift! 
YOU GET A FREE SURPRISE GIFT WITH EVERY SELECTION 
Besides your magnificent $12.50 copy of AUDUBON’S ANIMALS, you 
will receive a free surprise gift-of-the-month with your first selection! And 


with each future selection you take, you will receive a new and different Regular price: $5.00 
free gift! CLUB PRICE: $2.95 


IL YOUR CHAPTER MEMBERSHIP ENROLLMENT FORM TODAY! 
Outdoor Life Book & Gift Club, 353 Fourth Avenue, New York 10, N. Y. 


Enroll me in the new OUTDOOR LIFE BOOK & GIFT CLUB and send me AUDUBON'S 
ANIMALS free (bookstore price, $12.50) as my bonus for joining. Also send my firs monthly 
Selection, ZANZABUKU, DANGEROUS SAFARI (bookstore price, $5.00) plus my FREE gilt 
Bill me {ater for only $2.55 (plus postage) as payment ia full. Each monch T will seeive an advance 
description of the forthcoming selection which I may either refuse or examine FREE for 10 days. 
If T keep it, I pay only the Club members” reduced price and you will include my free rift. 10 
keep all membership benefits, I need buy only one more selection within the next year in addition 
to my first selection. PS-1-37 


Note 1G Canadian reah 
fents:  Membersbil - 
AME 4 2 ‘Sie ia ‘Conte ad slightly 
Brcher prices, Please mail 
coupon to: Outdoor Life 
epee Boot Cub, 811 Chatham 
Street, Mowtreal 3," Que- 


CITY & ZONE STATE ec. Canada. 
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SAVE $ ON U$ GOV'T SURPLUS 


Our publication “Government Surplus Soles” lists hundreds of items for sale by the U. 5, Government at 

tremendous savings, as lew os Ic on @ $1.00. 

These are samples of the savings that are being made: 

LIFE BoaT $12.00 GRINDER $4.69 | SHAPER $15.00 DUMP TRUCK 

TRACTOR $75.00 TYPEWRITER ....$7.51 FREEZER $50.00 SPRAY PAINTE 

‘MoTOR $4.00 

Hundreds others listed in our bulletin “Government Surplus Sales" and may be purchased direct from 
Government. Hunting, Fishing, Camping. Sporting Equipment, Photographic Equipment and Sup- 

Radio and Electronic Equipment, Amphibious Trucks, Jeeps, Boats, Motors, Binoculars, Plumbing, 

Biectrical Equip., Cars, Power Tools, Machinery, Chemicals, Furniture, Office Equipment, Supplies, 

Scrap, Ete, 

How may you rvceive our bulletin “Government Surpl 


GOVERNMENT SURPLUS SALES, 


“How fo Go into 
Business for 
YOURSELF” 


1 you know a trade o” wccupation—why wot 
Eerinte businens for yoursells Why wot make 
The prokis others are mow making? 

Ws HAsY 10 


$76.77 
$15.25 


Sales? By sending $1.00 to 


P.O. Box 169, Department 4-3, East Hartford 8, Conn. 


Now is the time to 
change your oil and filter. 


ae. 


BOTH FREE! 


Rush Nome on 
Postcard Today! 


FOR PLOWING 
MOWING 


ULL LINE Free Catalog| FULLY 


tow prices 
Mga |S Pe (UARANTED 
revealing information, In eayy-to-understand language i expla ‘gear drive |G atence sche 
Starcand auke any Kind of busines proftable: Free for the siking’ Sent and everte ‘available 


toryou in confidential plain envelope. Just write . 
Nixtionac tusintss COMBATANTS, Office Avl Los Angeles 61, Calif PAGE yigi5,e1" Sus 


| TILING 


rite us thow YOU too. We guide you every 
ep of the way with sounds proved simple 


TODAY to enjoy an exciting ne 
ble collection of Korteou 
ide stamps «brought to 
in the wilds 
Americe, ete. All 
reptiles. jungle birds 
thips: PLUS scarce sirmails, fabulous commemoratives, 
fand midget-sized stamps. EXTRA! Bargain Catalog, °C 
tor's Manual” plus other exciting offers for vour inspection, 
Enclose 10e for mailing costs Supplies limited. ACT NOW! 
JAMESTOWN STAMP CO DEPT. HIPS. iAMESTOWN. N.Y. 
RUSH iy Free “Trinntle” Collection and 
other offers, [enclose 10e Tor eal 


JOIN THE 
MARCH OF DIMES 


IN JANUARY 
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HEARING 


IMPROVED 


++. thousan 


Blessed, rele trom 
ee (ae 
hearing and iS 

a XI 


? = 
these. folks (many >" 
sor, folintay cht £5 


Nothing to. wear. Here are SOME of 
the symptoms that may likely go with 
your catarrhal deafness and ear noises: 
Mucus dropping in throat. Head feels 
stopped up by mucus, Mucus in noxe 
or throat every day. Hear — but don't 
understand words. Hear better on clear 
days — worse on rainy days, or with a 
cold. Ear noises like crickets, bells, 
whistles, clicking or escaping steam oF 
many others, If your condition is caused 
by catarrh of the head, you, too, may 


likely enjoy such wonderful relief as 
many others have reported during our 
Past 18 years. WRITE TODAY FOR 


PROOF OF RELIEF AND 30 DAY 
TRIAT, OFFER. THE ELMO COMPANY 
Derr. 7 PS1 DAVENPORT, IOWA 


60 POWER 


VARIAGLE. EY 


‘90 bower for exten 1 
. 


HP MEANS ‘HIGH PAY’ TO MEN IN 


AUTO MECHANICS 


LEARN AMERICA’S NO. 1 TRADE AT HOME 


The auto industry is roaring ahead 
X —producing up to 174,000 new cars 
per week! Thousands of trained 
mechanics are needed right now— 
and these jobs offer top pay. You 
can learn this fascinating trade at 
home—in months—thru easy CTI_Shop-Proved 
lessons . . . and earn as you learn, Better get the 
facts—Mail coupon now! 


‘YOU GET VALUABLE TOOLS # 
‘As part of your training you get 
‘and keep this valuable set of 
professional tools with metal 
box. Helps you start earning 
money soon after you enroll! 


ike every 
good mechanic, you too will use it to 
locate engine troubles and do profes- 
sional tune-up work. 


MAIL COUPON FOR FREE BOOKLET 
COMMERCIAL TRADES INSTITUTE 


1400 Greenleaf Ave., Chi ml. 
Send me your big FREE book which 


me how | con train 


SSS TREASURE SSS 


Pind lost oF hidden treasure 
wed metal detector 


GARDINER ELECTRONICS on 


You'll have a “HE-MAN’’ BUILD 


Dan Lurie Barbells 


DAN LURIE BARBELL Co. 
52 84 Wristol Street, Dept. 770-A W'Kiyn 126.¥- 


Most efficient auto- 


Some 
ready tall 


Learn PHOTO EPORTRarr boat 
maxt 10 $5 an now SPARE-TULL THM 


Baw’ 61, 100 south vermont 


DUVAL SCHOOL 22",.01,.102,c0um youurt! 


PLAY GUITAR 


> IN FT DAYS 
OR GET MONEY BALK 


! 
i 
i 


i 
ip 
fy 
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MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


Right In Your 
Own Backyard 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 


Fireplace. 
Cs Ai 
Sells on 
from $60. to $80. 
Easy to start your 
own Profitable 
Business. 
Firepiace 
tthe most 
Nec tanta 


‘Two men ean produce five ¢irepiaces 


BIG DEMANDI! 


ail al 
everve your territory sold only on exclusive franchise. 


GENERAL ENGINES CO., Inc., Dept. SF-17 
ROUTE 130, THOROFARE, NEW JERSEY 

Me, Tor of Philedelphio| write: ¥ Nome 

ing to Sears Roebuck, John | Adare 

Wanamaker, ond Gimbel Bros, | CItY nn 

In Philodelghia or Ist 


$, grossinsingle @ 
MONTH / ~ 
IN MY OWN BUSINESS! ay 


Start your own business! 

Here's YOUR chance to start a 
money-making, year-'round busi- 
ness of your own and make the 
‘success you've dreamed about. 
R. 0. Donnley took in $40 in seven hours. O. W. 
‘Ware landed a $750 hotel job. J. 8. Corbit grossed 
$279.50 his first month. Homes, hotels, offices, 
clubs, offer you big profit possibilities. Auto up- 
holatery also. 

NO SHOP OR OFFICE NECESSARY, You clean 
furniture on customers’ premises. No hauling. No 
high rents. Supplies inexpensive; operate from your 
home. What you take in is mostly profit. 
© If you want to be your own boss—free from 
layoffs, strikes and boases, we will help you to 
start and succeed. Don't delay...read the facta, 
then decide for yourself. 

MAIL COUPON TODAY FOR FREE BOOK 
VON SCHRADER MFO. Ci 

T11-"D" PL, Racine, Wisconsin 

‘Without obligation rush your FREE booklet about 


how 7 san att cay one oor profitable 
Sictelo Upholstery Clesting besieess” 


Nome, 


Address. 


Cy. 
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NUTRIA . . . NEWEST 
OPPORTUNITY 


ew fur-bearing animal 

now being bred in U.S. 

Offers huge profits to 

breeders, This fur is next 

to Mink NOW ‘in price and 

wll soon surpass it 15 to 30 

young per year. Most easily 

and economically raised animal 
Known. 1 ai 


tainable ONLY through Cabana Nu- 
‘ria, Inc.andits authorized dealers and 
distributors. Fo 
dress of Cabana ranch nearest you wr 


CABANA NUTRIA, INC. Dept. i 


17 Models os low ox 
{$42.00 Uhreightincad 
edi Fberglos boot 
covering ity marine 
‘supple, ote 


TAFT MARINE WOODERAH 


Dept. PE-AST 404.2% Ave ME = Mnnsepe 1, Minn 


NEW FALSE PLATE 


FROM YOUR 
ow one in 18 Hours 


cracked oF loose plates and. well 
them Into new Lightweight wonder plastle plates. NO. TMP! 
Deeded with our ‘revolutionary method. We use 


SEND NO MONEY—Send us your name today and we'll RUSH 
COMPLETE DETAILS. Berin Yo enjoy life tight nor. CUD this 
, 


INSURED TIRE SERVICE 


POPULAR BRANDS 


BE YUtND At Such Low Paice 


‘GOODYEAR SUBURBANITE TYPE SNOW TIRES 
‘Mew Tire Guarantes—Faet 


95] 60 
FS Aig = Tey Sar 


PORTABLE 


$G75 fore 


‘A "Must’’ For Cary 


“GARAGE”’ 


nator 


directs sea ‘ase? 
AUTO INDUSTRIES, Dept. 14 


GIANT FREE CATALOG 
‘of OPTICAL BARGAINS 


Do it Yourself Plans 
ILLUSTRATED CATALOG CATALOG ere FOF 
Rqw YOU CAN graapeate 


iding boats, 
m engines, famous 


electrical equipment, models of gas and st. 
firearms, antique automobiles, toys, gam 

other projects. In all, 151 useful things you can build. It’s easy 
Tt’sfun! And you can save money! Doit Yourself! Send 10c now. 
‘Science and Mechanics Magazine, 988 Dunham Bidg..Chicago 11, Ii. 


AMAZING sensona. POCKET RADIO 


_ LISTEN IN PRIVATE WHILE YOU WALK! 


mere 
Soran 
TPR fore, 


AERE'S PROOF! 
da, startling Srvt-hand_prool T 


Sse In coin and T will 
Furh you this Imported Melon 
‘Automatic cigarette lighter — 
imade to retail in the US, 
This magnificent Import w 


ts belng made in World ‘Trade. <8 
START AT ONCE WITHOUT CAPITAL 
oF previous experience. Fantastic profits are possible 
My' training also includes shipment to you of many 
sample imports from ‘round tye world 
GRASP THIS OPPORTUNITY TODAY! 
nd for your Melson Automatic cigarette lighter now 
dT will tnchude full details that show you how to 
port—complete 
rucwons that will put you on the rond ton Profit 
able business of your own. Opportunity to travel abroad 
for profit and pleasure. Til also ahow you how you ean 
save many dollars on your own purchases of Clot 
Tools. Gems, Antiques, Watches, Cameras, China, Siler, 
the complete details FREE 
without ordering the lighter you wish, but T would 
Tike to send you the ‘Melson lighter ‘az an actual 
demonstration of import Vales. Hither way, mail cou 
pon Now. Airmail reaches me overnight. 


The Meliogr Ca. Dept_G241, 1717 Westwood Les Angeles 24 Call 


"We operate a profitable World Trade 
Business from our home. Thanks to 


Bowmen, Calif. 


Z ganee 
3 The Mellinger Co, Dept, 024i 
Os Werte Las Ag 


Til 22 theovoh Wore Trade. enlone25¢ in coi. Sen 


igaette Uighier ued your plan thot shows me how to learn the secels 
Ill ct Word Trode. [Ne later wihov! « coupon, Only one to @ perion) 
1B Just send your FREE Word Trode Plan 


[eae ee ey 
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The Short Cut to Learning 
NOW You've Been Waiting for 


Learn Anything 
FASTER...more easily 


with the amazing 


A Scientific Discovery 


paxcholonint. pe 


ithed by educators. 
ful ages and oceua 
th 


pe 


—— 
CHOOSE YOUR NEW HOME FROM HUNDREDS of 


Garlinghouse HOME PLANS 
SHOWN IN THESE 5 LATEST PLAN BOOKS 
RANCH & SUBURBAN” 


All Books Mail 
Our Plan Service used b: 


for over 40 yeors—Ameri 


LF GARLINGHOUSE CO., INC, Box [TRI ianccs 
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> PROJECTOR 


> & Full Color Slide. 
>. Kit—Authentic 


“DRAINS cellos, cisterns, wash ts; 
IRRIGATES - CIRCULATES - SPRAYS 


WANTED 


MEN AND WOMEN 


GROW MUSHROONS & Spare gr 


round, Gi epay $3. 


i 
cy: k help, 30 years use 
young d. Ask druggist for 
money-back guarantee, See how fast you improve. 


B.F. Goodrich» Jrestone 


lg wa Rs 
= Gg it 


ari LESS Nan yal 1? 


SAVINGS NEVER LESS THAN SO% UP TO 70% OFF REGULAR PRICES 
=> SEND FOR YOUR FREE CATALOG! @ 


LIABLE "8! © 720,.moncan niyo. 


CAMDEN 4, N. J. 


AUTHENTIC 
REPLICAS 


COLLECTING 
Now! 


POSTPAID 
Folder, 10¢ 


LYTLE NOVELTY Co. 
2656-51 Fashion Avenue 
Long Beach 10, Californie 


We-nan baphies 
fa Den, Rapes 
fom, Cab. fe 
Recut sa-Camet be fed 

Tend Gk, Cock wo 
C00 - he ana Orr 


‘FIRE UP” 


‘YOUR ENGINE AT ALL SPEEDS WITH 
(AUTO-UITE RESISTOR SPARK PLUGS WITH 


>) POWER TIP 


LOOK FOR THE PROTRUDING TIP! 
Send 10c for Big New 


AMERICAN FLYER 


AC Catalog 
‘A. C, GILBERT COMPANY, NEW HAVEN, CONN. 
Valuable Collection of Foreign 
‘Membership. 


FREE! Sinnee apres 
SWAP-STAMP CLUB 


Special! 2 for $5.00. 


SWAP-STAMP CLUB 


8MM or 16MM 
Home Movie 


FILM: 


Let me send you a delightful Exciting Film (Real 
Thriller!) and Special List of Films—all types—FREE! 
Simply enclose 25¢ for Shipping. State if 8 MM or 
16MM desired. Mail today to: Guy's “Unique” Films, 
2424 Entrance Drive, Dept. 50, Hollywood 27, Cal- 
fornia. 


Break into the profitable 


RUBBER STAMP 
BUSINESS 


at home in spare time 


Home operators now MAKE $9.20 AN HOUR 
in business once controlled by a few big companies 


Amazing new rubber molding invention puts you in business 
foryourself. Now, for the first time, the profitable rubber stamp 
industry is open to individuals. Here is an opportunity tostart 
smallinsparetimein your own home. Keep your job until you're 
making enough to be independent of time clocks and bosses, 
At one time only big companies could make rubber stamps 
because it required expensive machinery. People who wanted 
‘special stamps had to send cash in advance, wait days, or even 
reeks, and still run the chance of disappointment. This sensa- 
tional invention changes all that, 
Today, home operatorslike yourself can make rubber stamps, 
‘You take 27 cents of material, run it through this machine, 
‘and come up with a perfect stamp worth 
$1.80. That’sa $1.53 profit onevery stamp. 
Anyone can doit—it'snot hard atall. This 
machine: unson an ordinary electrical out 
lot and it will ft your kitehen table top. 
You can make apecial stamps like the 
ones for people's names and addresses, the 
‘ones offices use to mark packages, identify 
products—infact,any kind of stampatall. 
Now, the big manufacturers still use ox- 
pensive machines costing as much as $3,000. They sot the high 
pricesfor rubber stamps, ranging from $1.80 up. You ean make 
these stamps much cheaper with this inexpensive machine. So 
Your profit is much greater—as much as $9.20 every hour. 
Act quickly to take advantage of this offer. Get a head start, 
Just fill out the coupon below. We'll mail you free information 
t ob ‘We tell you all about this machi 
re time, how to get orders com 
different ways—everything you need to know to au 
Here is your chance to get out in front and stay there in a 
fascinating new branch of an old, established highly profitable 
business. Mail this coupon for free facts today. 


RUBBER STAMP DIV., 1512 Ja 


Please rush free information, Tell me how Tean get 
{table rubber stamp business In spare time on 
‘ment. Mail all information, Pree, No salesman 


States. 
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DRAW FOR MONEY! 


Our Simple Method Proves You Con 
[earn te Draw et Heme In Spare Time 
‘OU can learn Commercial Art, Designing, 
Mlustrating, Cartooning, etc Tight. at 

Frome, in spare time. No previous art training 

necesiary, Soon be your own bo ork at 

home. pick your own working hours. Or earn 


big money as staff artist for advertising agency, 


newspaper, magazine, dept. store, etc. Or make 
Arta. profitable hobby, Earn while you learn, 
22-piece art outfit given with your first lesson 
AT'NO EXTRA CHARGE, (School ext, 1914.) 
FREE BOOK, “Anr FoR PLEASURE AND 
Pron." Describes our methods. 

Lists 

ties, 


Pportus 
‘ells what 
students say. 


| Studie 181, Port Wi 
Send ‘me—¥REE—your, va 
Pleamure and Profit’ No 


Name 
I street. 


iwation. No salesman will ‘eal. 
AE nn 


Li Zone... State 


TELEPHONES, TELEPHONE PARTS 


and 


WIRE & none haelaon SUPPLIES 


MAGNETO TELEPHONES 
for Rural telephone line 
construction jobs, factories, 

farms, camps or sum: 
mer homes, ete 

BATTERY OPERATED 
TELEPHONES for 
Inter-House, House to 
Barn or Office to Ship- 
ping Room telephone 
service. Handset style 

or Desk Stand style. 
MOTEL TELEPHONE 
SYSTEM—Simple eco- 
nomical telephone 
service between office 
and each cabin. Suit- 
able for roadside Driv- 

In food service, ete 
ANTIQUE TELE- 
PHONE CABINETS—com- 
plete with all parts except genera- 
tiful Ra- 
dios, Spice Cabinets, Liquor Chests and Flower Boxes, 

TELEPHONE LAMPS. Make your own. Beautiful 

Different. We furnish the parts or a complete Lamp, 

if you prefer. 

WORM HARVESTER—Dan Mac Magneto—gathers 

fishworms by electricity. 

WRITE FOR ILLUSTRATED BULLETIN “A, 
which gives full facts on all of the above. 


TELEPHONE REPAIR & SUPPLY CO. 
Dept. AA-20 1760 Lunt Ave. Chicage 26, Il, 
“America's Largest Independent Repair 
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‘Telephone Shop’ 


| so little itis 1 
for homes, schools, motels—practi 

mmmercial, and industrial con 
ling price still permits 100% 
je production costs. And Brikorete hat 


‘and color. All the values that building owner 
‘are looking for. That's why market potential 


More Local Plants Ni 


| pay lease arrangements. Write or wire for Brikcrete Book No, 2. 
Brikcrete Associates, Inc., 422 W. 25th, Holland, Mich. 


ARTHRITIS 


I bave been wonderfully blessed tn belne restored to, active life 

|, after being ‘rippled tn netely every Jato in‘my body and with mune 
Gilat soreness from head’ to, toot. 1 had "Arthritis and 
‘ther fo deformed 


me of Khveumatiay, bi 


Mrs. Lela S. Wier 
‘2805 Arbor Hills Orive—70, P, 0. Box 2605, Jackson 7, Mi 


COUT EISENHOWER, ROOSEVELT, 
LINCOLN or WASHINGTON 


GROW MINIATURE TREES 


Grow authentic, LIVE dvart trees! 
Fascinating boty! Profitable Business! 


SEND FOR FREE SEED & INFORMATION! 
MINIATURE NURSERY CLUB 


UNITED 
CEREBRAL 
PALSY 


IS THE ONLY BIG TABLOID PUBLICATION in 
B Existence That Tells You WHERE & HOW 
—EVERY MONTH— 


© To Buy Bankrupt, Closeout, Surplus Bargains! 

® To Buy Items at Wholesale! © At Below Wholesale! 

©@ To Buy Many New & Unusual Items! 

@ To Obtain Information on 
Rare Money Making Offers! 


TOYS, BOOKS, JEWELRY, GREETING CARDS, 
COSMETICS, HOUSEHOLD MERCHANDISE, 
APPLIANCES, INDUSTRIAL MATERIALS, 
|MACHINERY, TOOLS, ETC. 


= as Low as 10c-25¢ on the Retail Dollart! 


SBARCAINS 


Here's a FEW Samples of the 
Bargains Usually Found in 


“BARGAINS”! 
© PENCILS, 57146 per Gross! 


Double edge rozor blades, $1.50 
per 10001 
# LADIES APRONS, 61%¢ each! 
52.50 WALLETS, 30¢ each! 
ILLFOLDS, 15¢ eachi 
51. Kiddies hondbogs, 3¢ each! 
IGARETTE HOLDERS, 1¢ each 
UTTONS, 144 for 25¢! 
# NEW Phone records, 78 & 45 r.p.m., 
«each! 
© 696 Insect Repellent, 5¢ each! 
© Now 20" TLV, Pic. tubes, $21.95 


DIDS of ‘ba 
hurd belleve that they’ 
Us, cLOseOUT PMICkS. 
fn every dollar you spend! THs MAY BE MAKD 0 i BUT ir ls THe THUTE 


YOU Can make FANTASTIC PROFITS Buying Up Bargain 
‘Merchandise CHEAP and 5 ve 


ind of 


About "BARGAINS"! “s'Belng ‘eid in tremendous volume, Auk ‘ay 


. Received my Ist 
ii and ms 
ZINE: =M. C., Ark. 


Tam very pleased 
with BANGAINS. I 


Unique “Subscribers Shopping Service” En- 


1 51-53 Hord cover books, 20¢ each! 

* $200.00 Surplus typewriters, $23.00 
‘och 

* 50¢ Everydey greeting cords, 74 
er box! 


5 You to Buy Big Name Merchandise at 
TREMENDOUS SAVINGS 


have never seen any- © 51.95 Men's Sitk Ties, 12%9¢ each! 
thing like it!”—Mrs. * $1. vol. personal cloth name taper, 
M., Maine. 40% tor 721, 


© 39¢ Under orm deodorant, 2¢ jor! 
#51, Automatic cord thuffiers, 9¢ 
och! 


© NEW HAIRNETS, Vie each! 


ws Jt received m 
it’ copy of “arguins” 
ana believe me, iti all 
fiat you ‘claimed ft t0 
beh RAN Y. 
. «T'was, the recip- 
p= ¢ my Ist copy a 
few days. ago. Tam 
completely satisfied 
With the. periodical. I 
tlio. wish’ to express 
‘my appreciation to you 
for having made he 
1e available. to 
‘mes I shall be pleased 
2 ne at ee 
scription as long as the 
Magan ie available.” 
it's. Wash. 


Every One OF THESE 
LETTERS "ARE IN OUR 
FILES a WERE NOT 
SOLICITED IN ANY WAY 
‘OR MANNER! 


lon Paice a bOuES 

Hinli OVER. Yet Ws ony ONE feature among saa to be 

“Bargains” Is the ONLY Publication of Its 
Kind in Existence! 

out pewmtan high aod low. Xu, won't fd aoatber 


$5.50 Lucite He 
New Bobby Pins, 70¢ per 700 pins! 
$10. Men's Toiletry Sets, 60¢ each! 


. rusher, 65¢ each! 
© Colendor Wrist Watches, $5. eachl 


Christmas Seals, 25¢ per 10001 

$2.98" Horserace gome records, 20¢ 
© PLUS HUNDREDS OF OTHER 
SENSATIONAL BUYS! 


ras 
$2.00 Per Year—12 Big Issues 
(Regular price, $3.00 per Year) 
to Bat" 10,000 New Subscriberst 
Your Money Back IN FULL 
if the First Issue Doesn’t Please You! 


LET'S FACE IT 


[———"“Teor out Coupon. Mail NOW—at oncel”——— 
Tower Press, Inc., P.O. Bex 591-ZC, Lynn, Mass. 


OK. iere’s oy $2.00 for 1 sear subscription. Rush 
me ist 


ise that you Fecelve dense't 
IVE, ‘more FAIR than ‘this 


Tower Press, Inc., P. 0. Box 591-ZC, Lynn, Mass. 


a 


Soscre te ease eegi FULL W tw Het toons 


See rl 
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WORLD'S GREATEST 
CLASSIFIED 


we 


OPPORTUNITIES 


Here are hundreds of opportunities offered especially 
to the readers of Popular Science Monthly. 
Read them. Answer them! You can make 


‘and save money. 


O 
z 


Ne 


%~, 


POPULAR SCIENCE MONTHLY—353 FOURTH AVE.—NEW YORK CITY 10 
Classified Ads only $1.90 per word insertion, payable in advance. Minimum ad 10 words. 


To be included in 


‘March issue, copy should be in our office by 
tions accepted after January 15. Address orders to O. 


‘24, No cancella- 


. Kelly, Classified Adv. Mgr. 


1 AUTOMOBILES © 
MIDGET CARS 


tormnoti Geinlor, {0c "Gray. Huritoer- 

point, Sussex, ‘England. : 
NOW-Proft anteatign 
pile Literatur 

Bemter “Boo 


orn Jeig, Oration. 


2 ‘AUTO SUPPLIES & 
EQUIPMENT. 


New illustrated eataloy 
BSc" Bastern. Auto, 33 
Es anes 


Money on Jeep and Army Truc 
for Seep 


yatta’ Lange inventary” Gataiors 

ee rican Auto’ Barta Co. 1830" 
"3 Locat finsourl 
DISCARDED OMTI-119 Inyector Pa 

‘wanted. “Bonu HY. "Mayer, 7120, 


wnemie, Chev 
DE-Shock, Chemlcaily Treated, Cloth 
Stops State Shocks "caused ‘br Sidine 

Telco, Bax 404, La 


Wer Auto. 
Grescentn, 


sg Atseatorien, Tools, 
mar okareese Glan 
ase Refunded 

‘Automotive indus 
area: 


OuEER ,QuaER V8 Power, Read dees 
a" Pace 04 

oSAPETY — Bela--Aya 

‘wholesnle List 085, Your cont $6 99 ere” 

ald) Satiataetion 

‘Ruko. mos soul 


Taluries—Buy 


Fehase. Midwest, Auto Specialties. Dent. 
‘sv0T Miles ‘Avenue, Cieveiand'S, One 


“(2.00 MORE. aes Pron 
to'motor! Saves i 


Sag, New  Paite, Catalog 
Emerson,” Clifton, New 
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USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


ieee ik 


healers 
Enines: Mtoe. Bua 


Lanauae Outs 
Machinery Too} Suppites, Be 


Seer Race ii 


Ena Bese od 
Bey gar ees # 


Sopa eds? in ‘Pishisat Tackle. 


Watesespatrins. 


MOTORIST Gasoline Vacumating over 

rich mixtures, Por Pree particulars, how 

fo install on your ear or introducing 

wis, Vacumatle. ept: 968; Wauwatona, 
Wiseons 


ino: igh Job ws roe as 7) 
‘Sat 


QUICKER And Hotter Heat With Pres- 
gah Beng Sitianteea ‘Tevults, Coreat= 
Bo. ‘hteasanie, mh, MIssourI, 
32,08) Greater 

peulevable? 

‘Betroit 35, 


MOTOR, Overha o% 
Write’ vaireraft, ‘Box’ S008: 
Michigan. 


3 AUTO TRAILERS 
BUILD | Expand 

rmodaten five 
Sompany. Wilmington, 


4 MOTORCYCLES, BICYCLES 
PELIES 


Massnehiusetta, 


RECONDITIONED Motorcycles and mo- 
tors. Chromium  accensorige: 


East. service, Engian "Motoreycie 5 
‘Kansas City 27, Missouri, 


BANKRUPT Motorcycle Barwains C 
Vienne ase ‘Buileo, 140" on 


 MHIZZER motor, #10: Two evlinger en- 
ne #8, Whisier” Pacemaker $33: ‘Mot 


iene ae 
‘Directory. Atsens. Ohio 


States” Playrite: Bicycle Supply. Co. 
Eaut Sth Street: Los Anweles Va, Califarnia 


5 AVIATION 
AVIATION Books. World's larwest 


1018 SURPLUS Aviation Items. Catalog, 

35. Acroparts, el0a "Lockheed, Houston, 

BUY Surplus “Aircraft: Fuselagea;,Ac- 
= Bgines: 


Catalomue. 
‘Poi, Thomasville, 


Que 
Pennsylvania, 


> | POPULAR SCIENCE OPPORTUNITIES K 


11_BOATS, OUTBOARD MOTORS 


HOMEBUILT, Meitconter Handbook. | 
Biegs §.'Caltfornia, ry 


SMALL, Helicopters: Theory and Guide 
Manual. Drawn onstruction 
$2.0 Sanahit alt Bor Hs OR 


PROPELEERS, plans, supplies by World's 
‘dest’ and largest manufacturer of special 
esten ‘airbout and’ snowpiane propeliers 
Latest designs, Prompt delivery eae | 
ahkaeMaxwell, Box S300, Pe worth 


RICAT, SUPPLIES 


‘© EQUUEMENT. 


sep Beeps Send far aaa naan 
Scmpa. ‘Bs-39, “Hartiord, ‘Con 


i, Sa yl ee 
Se et ale tea aa 
~ Eo re see 
Ee ensh A shite 


(_ MICROSCOPE Caislog Free Research 
Selenite Supolies. 60 Wall Street, New 


te 
id 


ew ion Ont 
‘Street, New York city 9. 


MARINE conversions for Ford and Jeep 
gnaines. Catalog asc Lehman  Manuifacr 
turing Co, 872A Brosd St.. Newark 2. 0-9. 


( MAGNETIZER-Magnetizes 
eps “eter Instantly. 
Kubiak, Box 62, Count 
nedon Valley, Pennsyive 


LAMP arte Wholesale ae a ot 
in for’ converting. Catalog 
‘BenBrown Lamp, Box WS, Clayton o 


#2100, Beyer Mile 
ere Me 
Giles te 


8 WELDING, SOLDERE 


* footie dprineela, 


POWERBOAT Plans, Cazalog. soc. Out- 
ours 2 B51" Martnecraft, Box 


‘NEW—Rebullt Crosley, Aero) 
Maing Bnanes: Conversions 
\. Elmont, ‘New York. 2 
taiog: Boat Kits save 1s to 
Cutie prices." wirough 


 Fageol 
vice Mo- 


: 
BPs 
fe ‘Luger, Dept. Ki 
et, 


Telescope Kits $6.25 (3°) 
Mirrors 


fo ie “clescope rom 330, 
‘New Jersey. 


Esco Products, Oakridee, 


in 
int 
ie Act. Box 163%, Cleveiande OHS 


12 BODY-BUILDING COURSES, 
SHU TSC & ATHLETIC 
EQUIPMENT 


on 
ARE nae ie 
eS E 


PUILD powgrtul arms, chest, shoulders 
Hatret" Whimtsnton oe Deane” 
DUMBELL collars, self-lockin 
screws. Pree, folder.” Autalock: 
Teia" York. Pennayivanta: 


DIPLOMAS Awarded. Physical Therap) 


SRE 


Mie eves 
| WELDERS. 10/0 Weds 
foie Inner "brive: sehensiaay: 


Yorks 


‘A. @, Welders, four sizes, lowest prices. 
ics ‘Literature, Holgerson Go. Canton, 


7 BUY weldin 
tactuzer Gal 


eR Serewariver Toot 
$4.00, Bull sg. © Guaranteed! Lalzeratt 
wig, Box S008-H, Detsoit 35, Michi- 


oa TRIGONOMETERS 


TRIANGLE Problems? Solve with new, 
uplaue “trigsie™ 


10 ENGINES, MOTORS, ETO. 


REWIND Motors yourself. Complete tn- 
seugtons sito. ‘Lewis az., Howell i, | 


he | Free booklet on completed tel 


ri 
ed 


PrScinter reduett 

‘rial, Polder Binocular 

log free" Prentiss Linvorters 
‘west Los Angeles 25, Cal 


LECTING ‘Telescoves completely 
Servatory’ cleainesn’ “Pree sintosenation, 
Sibkeoe oP ane, ne Vere. 
ASTRONOMICAL Books,  Star-Atlaaes, 
at iets a tasting Stee, 
Einnurst “78. New York 
400X, Telescopes easily, made, Kil ine 
glides tocusine tubes erector. five finisied 
fenser “ahd Building "inatnictions—-¢8 % 
lescopes 

poss, amisrort” Gena "kis, “ete. iil 
ciences Matitiuck 4, New’ York 


BINOCULARS, telescopes, microscopes, 


Massage Ete Drariess Therapy, Box 111-P, | pETROCULARS. , telescopes, microscopes, 
Pruitiang: faaho Motey-sating catalog, “Criterion Devt 
| Sot*Hiarcovd. Connecticut 
: | 15 SPORTING GOODS, GUNS, 
see Art “Street, Koom | FISHING TACKLE. ARCHERY, 
sant Biero 18" Caitornin TRAPPING 


invone volume same as" taught police and 
aimed forces, Send $1 now for Police Jia 
lon" euaranteed 

‘annityviie 38, 


Sim RRR, nnd ae ae 
SEE ae 
‘New York 21. 4 


FREE 4, Gatsiag., Newent items ar 
gains. Gi rere Lure 
rts, Sink Finnyaports, (BC), 


Toledo 6, "Or 


1oRODYBUILDING Courses Cheaver. tn- | ¢, 


formation 250 
St Louis 20, 


BODY -Bui "ee 


saalingham. 5708" Heaner, 


aa Fee 
date Alfie. Se 
am 


North Atami. Fl 


“ ROULEM Yourset, $1.00. West Enter- 
sioes. 20 escent Coutts Peekskill New 
“FREE 15? Page, Fishing 

cuudes iateet “Bo ‘ty Yourten Hilt N 
Saft ‘company. Bept. Ai Foledo I’, OM, 


BARBELLS, Dumbbells Exercise equip- | 5,000 BARGAINS, frearms, binoculars, 
ment Courses, ‘Free booklet. Good’ Bar- | war, BARGAINS. Are iuseuim, 
Beil Go.- Reading. Penna Runnemeda, 

DARDELLS Prem, bokeh GR: | AP Tiles, altering, American , shai 
Qecpath Bhosiaue! ‘ending Barbe Go. | s¢00" stp theft hitiog. So." TP 
Reading. Pa. Ehop._ West ‘Branen i ace inate 

BE Tales) Goackse “ingh-AUATipe" | — MOLDS for inkere = Bs 


eal 00, “comolete a 
15-PA. ‘Union iy. New Jersey 


a 

FE Shee ee ME 
Hee eee 
ete gap a 
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POPULAR SCIENCE OPPORTUNITIES 


ATALOG of 


“The Archers" 
Magatioe Seng foe? ito Walnut Street | 
fadelphia 7. Pennsylvania. 


wulthens self 'wofes See reioee Sataael 
Ray. 3605 South 15 pete Minneapolis. 17. rm 


OVER, 500 Antique, Modern Guns. Pow- 
ef Elasks, bhorda deed Weapon. Large 
gt 256 soln "Ed Howe, 26 Alain, 


Ls ao 
Colts," B38's Super Caisigg "6 50. Ane 
heute, ‘Youkers 2a, New York. 

LEARN gun repairing at home. Profit 


gple business. Details ide. Modern “Gun 
Box 40-8,” Marshileld, 


CAMPING EQUIPMENT 
27 


TENTS, word's lazuest geieption, direct 
rou ugiufactror Send doe Tor {Se pace 

jgloment, “Catalogue: 

fp Aational “camping 

‘Avenue, Lon 


DOGS, BIRDS, HAMSTERS, 
BRITS & PETS 


MSTERS—Golden: y 
pur deveigned. S400 


OHATSE Mink pe jwokiec ven 


youn, $3.00 
au 


Bale 
irondacke 


inside secrets."” feed care, "Miri 
Honey iskers tavestinate “lad 
‘Molgard, iri 


RAISE rabbis. on 4000 month 
enly markets ree detain, White 
Mount Pi ichigan 


“NATURALISTS Catal 
worms $1.29. Chameleon 
Elalties, topieka 10, Kansans 


35¢. 200 Real 
ise. Quivire Spe= 


1000—-BRED Mink— Booklet. Plai 
yrestlaaier.” Gravel Road. Webster 


Be. 
Rew 


“GUINEA Pigs—Palr, cage, complete | 
geructions, #455) “Duvkett” Seth. Ba 
tio.” jerdale. Florida. 
HAMSTERS Voune Golden a pales #295, 
breeders 81.95, Pree Wookiet. "Jer-pre's 
Himatery.atas Hoyt, Muskegon” Heights 
a ete is cats 
IAKE, Big Money easing Nulria; Chin 
chilis, Cavies, Mink. Rubbita, oF Pi 
for'us,’Prep information. Keeney Brot 
New #reedom. Pennsylvania 
CHINCHILLAS Closing out $100.00 
$200.00 pair. Bright's Chinehiiian, 2312 Ne 
SWSEY Kanias City. Kansas 
ANGORAS, Chinchilias—Way 
proftabie rabbits! Particulars tree. Grin= 
Nends, Rawardsv ite, Tinos 


FLORIDA-Nice homesites, 424i at 8 
ly: Polger Withee Verner 


feniai community: Pree iterature: Hichard 
Department BP. San Luis Obispo, 


MAKE Money tn Texas. Get Yourself 
‘tue “Bract."Now near Houston’ for omit 
BS arco aration et 
Frowine City and Second: 
EUR Tacs ac ke Rea | 
Motld’s greet On Producing. Het 
Ghemicals "Manuiacturing 

aig gfe ak 


Wood. Hox 8804. 


[FALCON Lake Resort Site 


rales sive living. Write Tor tsee Dho= 
fea. R Matlock: Pive Greek, Yeaas’ 


80. roputar science 


“UNUSUAL, opportunities! Government 
Land GSvalathe. Write: Sledge Survers. 
sisi 


Macon 6.80 
TREES, SHRUBS, 
‘ROOTS, BS 


jorway 46, 
POULTRY & SUPPLIES 


Fearn #1 00, 
Yao North Waiash ned 


Fy Bg Ey 
Sevendent 


‘week plan. 

cat make you tn: 

detahys Noreat. Cencrai 
‘Kansas, 


$5000 if Agre arowing Ginseng, 
ee Pas oe. “Associated 
‘Sperling. Manitoba. 
le thousands 


aereang 
pa 


BUY Wholesal 


subjects.” Books lees 
| SEES 9 Hones 


MUSHROOM Spawn lug pewget_ ma 
‘methods. 3 


puree 6 1.0, repared 
TO. Free Literawuse 

Sahay Gat" South abi Newark 3, 
E70 © Gp iia] Beads 

with Secres, Not just another book Wangs 

ble, “campiee igitrutionn "eve ineude 

Vaugnan-Reis, 40t Hook aves West Co: 


Plan Packet. “Secret 
"Secreta! Work. ome=eue 
‘Oveunside, Call: 


dessus! PuvlicorRs. 
fornia, 
23 ZINES 


GENEALOOIES. Out-of-print books. All 
ested. Paramount Book 
Atiston "3, Boston, 


ST oe me A SR 
Ses ee ae SL 


‘DOOKHUNTERS! 
wig er Beak ‘beth eat 
Sood New’ vor." 
VAL Goon Mapu Tg 
BBR eseeceenne bev Hs 
wimingten, Delaware. 
SIPECTAL Calsog Send 108 Op 
0 Hiawthorne:  Instewood 
‘Yauriel’—De_ Te Bwertiy Books 
Wie or Pree rie kt, Sana” 


each. 
fre'&'Co. 1762 Buel i, Net 
wD, Frsend, Bowtgncer san eat Bt 
Jou Want Free Search Service, Box 
Tehes,acaite caliverniny 


FREE ~$5,000-845.000; Unlimited Vaca- 
tions Wolk home). No" merehandise, 
equipment) Haylings-PS.” Carlsbad. Calif 

JOBS—High Pay. South America. the 
Islands, USA. foreign countries. All trades 
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iin er oy, 
POSE RAE ES 


% 


“MATHEMATICS, Ail levels, Correspond- 
guee. UcsM, 
Wisconsin. 


00 W" Gariield. Mulwaukes, 


is. Box 203, Cedar Grove, 
in Carolina. 


A Dyzamic Stoning apd Speaking Volze 
‘yours! SeiteTraining. records. 
‘Thriving, details) Candeld, 2018-6. Putt 
Avenue South, Minneapolis 4 Minnesota. 


LEARN While Asleep! Details Pree. Re- 
search Ausdelation, Box 610-K, Omaha. 


BLUEPRINT Reding—irnie ot owe 
PRU aR ae ie 
BoB Sell Rat ita hiss 


HELP yourself! Solve personal problems 
by. seit-mastery. Pree information, The 
Leavitt ‘Selene, Clinton 4, iiinos 

EARN Degree. Pree Bulletin. Hom 
stiidy only. ‘Midwesters Bible School, 1069 
Broudrippie, Indianapous 


WANT Strong, masculine volce? Send 
for Pree booklet: Prefect, Voice. institute 
210 South Clinton, Studio 2Af-1. Chicanos: 

STARTLING way to develon your mem- 
ory! Discover hitherto unrealized powers 
SP your cons wlemoty” with thik amarin 

‘ive Maryland. 


eee. 


LEARN Camera Repair. Easy. com 


Sehool, “Dept. D-1, ni 


ak arate, 34, 
ENE RE 
aan 


HELP yourself to abundant living. Our 
gourses have aided “students to richer. 
filler lives. Learn secret of contentment, 
happiness. Bain degrees Pa-D. Ms D. Write 
{or tree book. College of Universat Truth 
(Correspondence School), Z3-K E Jack: 
son. Chicago. 


LEARN Mineralogy at home, Diploma 
course. Fortunes now being made in Ura- 
Blum and other minerals: Free cat 
Bineral “Sclence Institute, Desk “3, 
East Ontario, Chicago 1 


EDUCATIONAL, “ooks. correspondence 
courses. ‘bought. sold. rented. Pree Cata- 
fer Wards Bavies, ait Baex, Hacken- 
Sack. New Jersey. 


TRANSFORM yourself vig Suboonscigus 
"Amarin 


ool. 3527 Shetield. Chicago Ne. Minas 
CONTESTS 


WIN contest money. Genera 
Dulletin gives hundreds of to 


‘Contest 
re 330. 


CARTOONING, SIGN 
PAINTING, CHALK TALKS: 


“HOW To Make oy 
caw. 75, Boner Winn gimoje 


ART Self employment 23 plans #4. Sat- 
{gfaction “guaranteed. Barebos, O'Fallon, 


DRAW your way to fame. Free informa- 
‘Yon, * Mabaer.  Cartoons-of-the-Manth, 
Keosivn. New York 


LEARN Sign Paints 
‘rajent Test Ben Kerns, 
whe South Carolina. 


at, Home, Pree 
812-8, Greens 


IZE Contests provide Fabulous and 
Safe Ee eee 
seri ac 


CONTESTANTS! Contests. Helps. Sere 
gen Witte Contests, 166 Catherine, Hed 
Bank. New Jersey. 


a DETECTIVES: 


DETECTIVE. Training. Philing Secret 
Service System, 1911-C North Kenneth, 
Chicago 39, Tit 


DETECTIVES Work home— Travel, Ex- 

lence Uheceasary - Detective. Particu 
fara free. Weite Wagoner, Poi25" West 
Bath, New York 


ean oh and crimingl sevesigation 
fence “130 Bundosiae, "Debt. 


ed Set 
SR" Ehieago 40. TL 


RUSIVESS SERVICE, 
INFORMATION, NAME LISTS 


‘YOU can Entertain with Chalk Talis. 
Gatsiog “os. “Cartoonist Balda,” Oxieosh, 


RAINT, Slane <Master dle cut. qutling 
etter, patterns, Complete assortment. 1h" 
ch prepand $200, veriy. B-Bt0, 


ots 
‘Newton, fowe 

BARGAIN Art, Courses, Quick Land- 
scave Paintings Posters, Levering, Sans 


TYPEWRITERS & 
OFFICE MACHINES 


TYPEWRITER Bargains) All Makes, 
List free. Woods Typewriters, Bediord, 
Pennsylvania 


TYPEWRITER Office Print 
ghines, Bargains, Meconditioned. 
ite DixeGravh, fli 


el 
orth 


THM Electric Typewsjter— $90.05. Albin, 
423" Broome Bt, "New York Cily 13, 


MATLING Lists most any classifeation 

$5.00 Hoge", out, cireware, matied with 
$400 1000. Write Yor our ‘literature, 

Binte"Matiers. King. North’ Carolina 


Asti J, Livorno, 


56 «RUBBER STAMPS & 
OFFICE SUPPLIES, 


4, IFES, 8100 Any, Wording. Roun 
sedge’s. 2 Liotiel, Clark, New sorsey 


THREE line name and Address, Metal 
for Diastie Pocket Case'§1'00 Mated Mai 
Gian Pow Otice Box 04, “Bultalo 4, New 


BETTER Quailty Rubber Stamps) 3 
Lines gLOL, Somutneds. Catalorte, Sohne 
fens 4 McDonough "Brookiva 30, New 


STRANGE Power matters, eve 
Pegi Attainment, Cineinnal 


rok 
SEN, 


32 AUTHORS SERVICE 
WANT Your Book Published? 


arn 
xe publish. advertise, promote, distrioute. 
Many succéstes Pree bookiet PS. Vantage, 
120 West 31, New York. 


Lover An Author! You 
too ain rin Frionas and raralty checks! it 


‘srile, We abpraise/sell. Write/ phone. 
yet Natead"Eiterary Anca, aio 
Avenue, New York 16. 


53. ADVERTISING. A 
RCE on ADVERTISERS 


FREE, covert assistance for mailorder 


SSapasine. 
aches: Chicane 4 


PIANO. Tani 5, Learned, 

panne Gr approved Si Sear 
Oilles “Bryant. Gehoot. “Dept. 

Biotin, Sastamento’ 90, Califor 


easily at 
et 
eat 
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Newspapers. $3. 
Be Bureeu. 103it-P Sp 


RUBBER Stamp Catalog. 16 pages. 10¢ 


geluneanie if Giveenacees Avent, 

West Hartiora is'Conn enneres Avene 

aT PRINTING 
MULTIGHAPHING, ETC, 


1,000 “RAISED Letters” Business Cards 


a2 campien Pioneer, Inland Park 8, 
Siow vork 

OFFSET, 390 SPE. 
ser National Letieses SI We 4ahd Be 
New ¥ork 96. 


BEAUTTEUL, Wefding Annguncemeniy 
‘Business Cards. resing ‘Decco, Box 


Sue aa 
ee pr 

- ra 
Sistine Sterlingsnie: 


‘Gatat 


FREE ie. Business Printing. 
‘guburoan Print. 


19p. 3013 North Vicworin; 


Bt. Paul 13, Minnesota 


TEAS Bie, oa Biewo 1S 


9o800 22324 FOUR, line mummed stickers 
Red Sotder $1.00. “Morita, Printer, 
‘Skewaws atichigan. 


iced. Free rate guide Advertis- 
‘Finsman. ‘Pennsauken 


100 BUSINESS Cards 61,00. 200 for $2.00, 
Print “Shop, 1618 Broadway,” ocklord, 
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BUSINESS Printing. Salesbooks, Bust~ 
Free’ 


ess Cards, Samples Stu 
bers ee Walnut, 

vivania 

ECONOMICAL printing of books. cata 
Jos, publications. Catalog’ free. Adams 
Pritery, 30 West Washington, Chicago 
2. lini 


FREE Printing Price List. John Pever, 
‘uox #22, Chattanooga 1, ‘Tennessee, 


Record form free and “Pat 
tor ‘Should 
ive!" Cart Miler, Patent a "At 


‘whe 
that You have invented ‘ot value 
(erite’me. without obligation, for jhformas 
Hon‘ at a "ehat ates take to 


‘shou 

ick D Beavers. 
8 ‘Columbian 

Washington 4 B.C. 


aloe business. a1 orint- | ; INVENTORS: Without obligation, write 
SEER Babes cosas a aining 
LETTERHEADS, evelopes. pagiohlets, 
nettiy “printed als, ‘Spanish, 
fea ee eae ‘quality, nk. Ber: 
MIMEO, Bond. Duplicating Papers wwe an invent 
i INVENTORS, jf you have an invention 


$1.00" eam. 


‘Samples. 
Ga.r’ 535° Westchester Ave., New York $9. 


350 LETTERHEADS. enveloves, cards. 
s7'00, Van's Press, Kingsville, Maryland. 
BUSINESS Printing, Samples. Catalog 
sree Hawn, taiew ‘Bunice, Webater 
Groves. 10, Mi 


PRINTING OUTFITS, 
SUPPLIES 


PRINTING Presses, Type Supplies, Lists 
get enbaueh “Serie sdectanicabare, 
a 


Saas — 
suPoiera e sieg te Pi 
sh Ee die PE ri ed 


gnuravin 
RUBBER Stamp making 
draulte 
zen 


MAKE your own self-molding rupber 
sums ead printing cuts, Plexrubber, 
‘Areyie 2" Wincor 


30 


©. A. Snow & Co—8-437, Snow Bulld- 
ing. Washington 1°. G! Registered Pat- 
ent’ Attorneys. Write or” information. 


PATENT ATTORNEYS 


‘tops for your Send for ‘copy of out Patent 
Bookiee How to Protect Your Invention.” 
We wil ‘you an “Iuvention Rec~ 


gra’ form, "No obligation. ‘They are. yours 
for the asking. MeMorrow, Berman & Das 
Mason, Regiatereg Patent Attorneys, 149-D 


Vietor’ Building. Washington 1. D.C. 


Bullding,. Washington, D. 


for sale, patented of unpatented, write in- 
situte of American Inventors; Devi 204. 
S30-F'St,, NW.. Washington 4 


Sacobson..Hegiat 
"aA lia 


Bullding, ‘Washington, D. 


INVENTORS Send for tree 
formation ‘and 


patent in- 
ventor's Secor 
forse. Astoe 


: Without obligation, write 


COMPLETE Patent Information. Pull 
instructions how tg nrepare and file Your 
ym patent abpiicaian. Bend 2.03 to Bale 
in Pubing.. 203" Atlantic “Avenue, Bell- 
New York 
(eATENT Offce Drawings Win. A. Wine 
‘Br. 1391 Winchester “Avenue, Glen 
aie 1. California 


| Have you rood paten 


“INVENTOR’S Guide" and 


fered. Patenié AUiarner” 


Ff 
gen Wilte Me Migdaer Th West "and 
4ravcings for 
deserit ileed oF re- 
fund. Strictiy far 
tiered | personnel (25 years. Congdential Draw 
es, 1ST South Ave... Fanwood, 
Setsey. 
PATENT, Searches, including copies of 
nearest patents. $6.60. Reports 


sifmauted 
‘rithin «f'nours. More than 100 repitered 

attorneys hse my service. For Free 
vention protection forms, write. Miss 
$95 Hastings, P.O. Bex 17, Washington 


"service, 
fashington 8, D.C. 


SEARCHES —Put searches 
eae Pe Leer me 
a bag scene eee 
ischemia er eos 
Beis haute aaa ens 
Ein Mei yahinne 


FREE Record of invention form. Patent 
search plus sates $8.00" daventars 
Spi tand Tipineting Thureat, Box 4073, 


i a4 


pa 
eee ae ee 
Geer ar aimee Sena: 
Bier tn ee a8 ea Ne 
TERIOR wee ep 
asa 
Pee 
ea 


is 
oN 


you want to sell oF ic 
on rarely 


PpANVENTORS, Doo't wll your invention 
Direlfer. rite Cowl: Box 390 Marion: © 


ae at 
Battie Creer: Michigan brava 


SUPERIOR promotions. Patented, 
patented Inventions, normative, tookle 

or ase i4d North, ‘koacor 
erly Hills, California. 


PORInO'S are, eit eR 
fine Taventions. Hational Service Bureau, 
Siti Sa ie 


tional inventors Institute, Box 7007, Cleve: 
Tana 28 
@ PATENTS FOR SALE. 


PATENT, #2.765,96). Riding layn mower 
steered and driven trom the Feat, 
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PATENTED Safety Attachment Fuse 
Ee Electrical” appliances extension 


METALCRAFT. 
free. Aluiainum. 
Hpi. 5G, Lasson, Co. 


0S. TrID. 
Dept. 622634, Chiearo 


i, Hoymity. Mienael Graziont 383 See= 
es 


‘City 2, New Sere. 
MANUFACTURING 
NEW Automatic paint mix, equipment, 
reasonably priced. Pinest Peveral Porm 
fas menny Mighest, quality, at lower prices 
ie eu ots | 

ree. hours 


QVER 900 Woodworking projects, Books 
and’ patterns. Pree catalog Craftsman, 
TiS-c?Worth Strest. New York City 15 


Big ilustrated catator | 
copper and. enameling | 


oo FOR THE HOME 


70_ OF INTEREST TO WOMEN 


shoo 
jcott, Chicago Se Hii: 


| ois 


G4 MODELS, MODE. SUPPLIES 
SHIP and yacht, model fitting 


bie 


rants, Send lbe ‘cor ulustrated catalog 
Bat wliating” Pundreds ‘of. fiema. “Ao 
2'Blowah Ave, Royal Oak, 


Miche 


SHIP Models, Most complete line in 
New Bogland. Kis, Atunes, plans. books, 
$e. James Bliss and "Co. hic. Dept PS: 
349 Atlantic Avenue, Boston 10, Nass. 


FREE New catalog. 1.668 Patterns, De- 
signs. Craftoians, 1321-8 Michigan, “Chi- 


STYLECRAPT sure Ore hits 
traced leather kits Handbags, Bulioes, 
seer, ty 


"TWO Left Hands? it only takes one to 
turn the Versa-Vie to ‘any convenient 


KNOCKDOWN cedar chest ang lumber 
‘gee price int, Bedtord Lumber 


Hition and lock Wt there—just Ughten, 
jawsit won't move. Ose ‘Versa-Vise 
Handing oF laid fiat-hotd any material | 
Ha Sat oa well as vernovabie aie jaws | 
and an workshop 


(MAIER Money Addressing Envelopes. Gur 
eructions we Glenway, Box 
en Gieretand tone’ OTN 


Guaran- 
toed’ Market. nlunaroot 
‘inital Way, Seaitie: Washingion. ” "> 


dollars. Report, “alg 
Fee alt 


WALNUT, | Mahogany 


Turning 


Bets 
"220 Lee Stieet, Rock Hill, South 


“BT” Steam engine castin 
oat, plans eataioe use, Ship 
Ye6'Suimmer, Andover, Mass 


MONEYMAKING Projects for Wood 
grate Shops Northland Products, Houte 
W2ta-s, Kockiand. Maine. 


LIONEL American Fiver Trains 
Repaired.” Sig Biscoul 

Batti G30 

intenico 2. | 


| a 
| 


65 HOME CRAFTSMAN 
“ALL Gratis, Suuplies, Large Pree Cata- 
Joe, National ‘Handicraft, toy William St, | 
New York 38 | 


WOODWORKING and Cubinetmaking | 

gourse for bewinnine and advanced nome 

‘owseost ome | 

rogram ‘wnllable, Write for {ree 

feratate raining Service, Dept | 
inna 13, rover 


TREE Complete Mlustrated cataion | 
gatheFeruit "kit, ssunlies. 
220 3. Tripp, Dept erdi-L., Chicago St | 


TEAR fr Mell aq ee ak 
sof SOES fos eae a 
Se sie tehiage eet 
EER ee oie Beek | 
ERENS 


ourell, Leatherezat | 
SHENG, es a ako = 


ELECTRIC Wrine Guide Todoor. ou 
door" instatintions. * Gireuita, “ineulation, 


Siete eosin ne: 
apenas, Hemel Gal 
Bares 


‘Craftsman Publ SEs 
Worth Street, New York ising 


ATGSAW Patterns ic, Se each. Pull Size. 
3. O'Pallon, Mo, 
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oot and | 325; 


MEXICAN Leathereraft. Literature 106 
Santuario's, 851 E Madwon. Brownsville, 


ion, wheels, Castere—All, lees. 
gybex, descriptions. Write Mi and B Sales: 


Stivan. ihnots 


GON Pg Bogs. Sindy, cs 
Pa 


FREE—Hawaiian Glft List. Souvenir 
piktes Hanke ais Jaen @te) Stamng 

eciated. Act Now! Write: Pobel, 3132 
Georee Street. Honolulu, 


patterns, Artist- 
Gradaplane, 1821s "Rtichigw, 


PULL-size J) 
arava. 
Chicago 5. 


IT YOURSELF 


Core Drill trom Old Car 
| mare Soot ttles. Reddine, ‘Box 32, Cone 


67 OLD GOLD, seEWELRY, 
WATCHES, ETC. 


COSTUME Jewelry sy 


ies. Catalog 


gpaczamples. aie Largest lei ameter 
Mifsdy-vair’ Co, GPO. Box i328. New 
York ity 1 


“COPPER Enameling Supplies, 
stones, Pearls. Jewelry Settings: Ca! 
jo Sell" Noveties, Boot CA, Sethe 


7 
New Britain, Connecticut. 4 


ms te 
Racors. $4.00. “Sigel Pott 
aha Hh 


WANTED TO BUY 


QUICKSILVER, Stering, Suiver Golders, 
precious. metals. 
Wood: 


‘Massachusetts 


75___ TATTOOING SUPPLIES 


HIGHEST Cash For Old Gold. Broken 


Jewelry, Gold Teeth. Watches, Diamonds. 
Siieertare.‘Soectacite, Platina. Mercary. 


GASH for gold. broken sewelry. gold 
seth aver, latina eres. wate 
Hings! Bagec. "Mt. Carmel, Pennsylvania: 


MEN'S, Jeweled. Swiss Watches $5.50, 
‘Second Hand. Expansion Band. Geld Col: 


10 Swiss: ‘$18.00. Catalog 200 


TATTOOING  Outtits, licensed courte. 
Brochures 2c. Zels, 138 Leslie, Roskiord, 


" 


GEIGER COUNTERS & 
TREASURE FINDERS 


RD joo ies, ae ily ey 
soba an egw a 


water "No rrgund pick-up. Free live 
ture, ‘Gardiner Bleetronies, Dept, 
E“ihelan School, Phoenix AMuona! 


watches 
Berxowitz, 1150 Castlenilly New York 62. 
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coup. 


silver, metal detectors. etaer | 


Inform: 
Vineland “Ave "North Hollywood, 


BUY Wholesale! Discounts to $0°;! Ap- 
pllances, Cameras, Sporting Goods, House- 
Wares. Watehos” Tools. Clothing. ete 
Buy-Hite, 15-07 Wagaraw, Hawthorne 2 
New Jersey. 


URANIUM, Gold, Suiver treasure. New 
wwernpacked highiy 


Hea atte tats Med 
STrDE snes Seg Met Hs 
BER at ies mace oe 
Sao eu 


BOOKS on antiques and their prices, | 
elrcular. 


Borrow $100 to 


Free Warman Publishers, Onion: | 
town. Penna a 
GIGANTIC Mail for stamp! Modera 
Mallway, 619-C-East “12th, York 


city 


REMATLING 5c. Gladys, Dorman, 2501 
Paurview Ave. No Seattle 5, Washington. 


lable Prospecting. ‘The Fadiae, Co. 
ep. 


ron 
Ines aga Putin Ave 


SAMPLES. magazines, catalogs, oppor- 
tunities, Yecr. Boe. Star Mailers, Leming, 


PRESERVE and protect identification 
and. membership cards, 


‘wallet size $1.00. 


TERS remalled N.Y 
Di Medio. 1708 davis: New Vote 61, New 
York 

| SZIME, Of pa Date diecoveredi.maact 
| pay Month, Wear"neut {reel Write: Bi 
Yat, defferton Clu 2 Misvour 


[SECRET Mail Receiving |For 


’-1. New York. | -ermaseal jotson, Mun In | System. Qn x 
nae Fa =" oc | lee Sate 
ie WaTcH REPAIRING 3 S| See eee 

GR RA Seah Re | mE 3 
on ee aes Lanta Owe! ERP 


WATCHMAMERS'—Jewelers’_Suopils, 
Bi, Ge eae 

pany. Culver City, California, 
WATCHES Promptly. completely. ex- 
pertly repaired! $4.00. Satisiuction uaran~ 


BIG Money ais 
gu Pree iniormat 
Plains, Georgia 


oa Garter “Parse th 


Feet ae a 
= ‘Cincinnatl 38, Ohio. 
Taro See Ee 

a aes OF a 
site ah Pa: 
70 LANEOU BUY Wholesale for yourself: resale. Pree 
a RELI i CL 
SOME ULE RENE. 

Rg reully. | go PERSONAL 

TREE Winigay_ Conga) aeeae 


eon-O-Mart, "Whippany 6, 


ee 
a 


oA Grane ast, 
Sab ileal 

yy, opi 

eT 

eat 


PSORIASIS Sufferers: Discouraged? 
write for gotten Sinformation 
‘Cleve 


faa Fihacal"C bo. 


BLAOS wholesale. Aug 
gales § Bunt 


LATEST Methods treating. p 
Golgn-Stomach gisorders.. Write. for" free 
Book: McCleary Clinte and Hospital. Bite 
Elms Bivd.s Excelsior Springs. Mo. 


LETTERS Remaited 250 Each, 
$2.00 Permanent Malling saree 
10 E Bard, Los Angeles 


“RULE Others, With 
vomises., Tele 
faction~or refund, $2 

Sunnyside, Chicasn 49, 


Thoughts.” No 
troversial.” Satine 
Belmar, @46-80 


rAnaivertrieas ete. 
ates, Your address 
{S60 Lexington, -Michiran. 


Gh 
Box 


TE, 7a gaming og 
ee ee ee 


WAIT. No longer) Be what you desire 
pow! Smash worries, fears, indecision and 
handicaps with applied “Christian pay: 
gine ‘Quick, easy’ results, For freee 

fanatlgns write ‘Box ‘out-V, Loulvihie 
SUPER Memory Overni 

jaranteed! Bijou, Box’ 1 
rood 46, California, 


KER your face youthiul Ba 
tines. Men en ‘Myatle “eeerets 


aaa 


nt! Success 
V4, Holly= 


complete frnelge "Gardiner, "390, 
& 32. Ok 


HERB Doctor Book. 
| merbai ‘Products, Guicksbure 8, 


Miata, 


F OVER 8000 ILLUSTRATIONS | 8000 ILLUSTRATIONS PeeeeEC 
Glass Contrivances and Details 


of Mechanical Movements, Devices, 
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All TV fans go to heaven’ 

when you give them an 

IT... new armchair 
channel changer! 


a 


Tunes in any show by remote control. 
ts all types of TV sets! 


An I-T Armchair Channel Cha: 
in seventh heaven. 


down. 


y 

jumping up to change ch ‘You just touch the 
‘Channel Changer by your chair, 

‘and across the room the dial on 

RY, ‘TV set turns automatically. 

fut it on most any T'V set—old or 


even need a screwdriver. You can 


oe order I-T the easy way, too— just 
| I send in the coupon below. 
$1 O95 Eslly ousrant 
Alliance! 
19° 
retail! 


Mini? 
j-—— rush order with this easy coupon!-—— 
| Mf vos can't find an 1-T desler or dstibstor, writ: 


The Alliance Manufacturing Company Inc., 
IT Division, Alliance, Ohio 


porsonat (SMa; LT Armchair ChannelChangers 
SEN Olesadr vcs No COLI pleas 


[PPS ($19.95 sack postpaid) 
Send complete information and pricelist. 


eae ss on 
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er puts any TV fan 
when you settle 
there's no 


MULTIPLE * 


SCLEROSIS 


Patients 
need help 


| GIVE NOW 


Saving for Security Is Easy 


It's actually easy to save money—when you buy United 
| States Series E Savings Bonds through the automatic 
| Payroll Savings Plan where you work! You just sign 
an application at your pay office; after that your sav- 
ing is done for you. And the Bonds you receive will 
pay you interest at the rate of 3% per year, com- 
pounded semiannually, for as long as 19 years and 8 
months if you wish! Sign up today Ox, if you're self 
-d, invest in Bonds regularly where you bank. 
no surer place to put your money, for United 
ings Bonds are as safe as America! 


Safe as America- 
US. Savings Bonds 


Grow Fabulous Apples, 
Pears and Peaches on 


STARK DWARF 
mas FRUIT TREES 


Process 
ONLY from Stark can you get 
Exclusive Stark Leader Varieties! 
Now every family can grow delicious tree- 
ripened, giant size fruit! Stark Bro’s fabulous 
DWARF Apple, Pear and Peach trees produce 
up toa bushel or more of super quality fruit...yet 
Temain shrub size. Easy tocare for and pick. 
Ideal for ornamental plantings and borde: 
too. Plant Stark Dwarf trees now! 


FREE! NEw CATALOG 
Rush name and address for all new Stark Cat- 
log, in full color! Filled with prize Winning 
Rosca, Flowering Shrubs, Shade Trees, ete: 


rk now in ldlst year, 
Write TODAY for New Stark Catalog! 


STARK BRO’S 
er NURSERIES & 


Dept. 2917, Lo 


AUTO COMPASS 
One of the common causes of lost directions 
ig reduced alertness os miles roll by. Wrong 
turns ore almost rable —unless you drive 
by Hull, the world's most widely used auto 
composs. At your dealer's ot write for literature, 


FG. CO. P.0.Box 246-E1, Warren, Ohio 


PELLET FIRING ‘‘45” CAL. 
AUTOMATIC Magazine Loading Ammuni- 


tion Clip —Has Automatic 
Slide Action — Over 15 


>= Parts 


Fires 8 Rounds 


An ouomotic full size model of « high powered ‘"45" caliber 
cutomotic pistel thot looks ond feels just like the real thing 
end contains over 15 moving parts. Loods 8 complete rounds 
in the magazine clip which snaps into the hord butt 

on ormy "745°". Them fires 8 bullet-like pellets os fost 

fan oull the Wigger. You've go! to see the automatic slide 
eclion ond feel the power to believe il! Great for shooting. 
fun. This it the most authentic model gun we've ever seen, 


Learn the Working Mechanism of « 
model of @ high powered "45 
ith all the working parts of a *4 
bles ino [iffy ond full Instructions ore included 40 that 
time ot all you'll learn working ports of on eutomatic, Comes 
with instr lett and man-sized sithou- 


disosvemb 


return after 10 days for prompt refund of full p 

Don't delay! Order now! Simply send $1 plu 25¢ shipping 

HONOR HOUSE PRODUCTS 
LYNBROOK, N.Y. 


Dept. PA-60 


Molded plywoods, aluminum 
yned_end Improved 
beating public 
‘other major boot 
request. 
WAGEMAKER COMPANY 
Dept. 24.57 Grand Rapids, Michigan 


PATOMIG ANNIE™by (\catxacadk ME WORDS MOST FORMIDABLE ARTILURE PIECE 


Ih 1" 10 9 scale model of the wo 


‘5189 ATOMIC CANNON T-10 $ 5.00 


SEND FOR BRAND NEW CATALOGUE TODAY! 35¢ 


COMET METAL PRODUCTS CO. 


INC. RICHMOND HILL 18, NEW YORK 
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CAs Crag 


penicl KITS FOR i 


12" Meteor. Kit $224 14° Comet. Kit $288 


¥ 


it $438 


oe 


16 Sports Expr 19” Express. HBC Kit $1062 


1 . 
uthoards, inhoards — from ‘$61 
dealer or send for information. Dealers 
franchises available, write for data 
Prices subject to change, 


valwable 


Only 10% Down 

Top Trade-Ins 

Up to 50% Savings 
on More Than 
800 Guaranteed 
Reconditioned 
Eqpt. Items ! 


CATALOG ! 


Over 15,000 bargains 
in the fields of Hi-Fi, 
Radio, Television 
and Electronics! 
Send for Your, 
Copy Today! 


WORLD RADIO LABORAT! 


The Warld's Largest Dstinetar of Amateat 


woRLD RADIO 
‘M15 W. Broadway 


on 
PLEASE RUSH ME: Fj 


NAME, 
‘ADDRESS. 
cry. 
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66,000 CANDLEPOWE! 


9 World's most amazing flashlight! Unique 
engineering "creates “Sy "cell ower gram 
5 long Yoo! Giant in size, over 17° long. 
Called Hi-Bred BEACON 


Kena "More power. Dlg 
head ver put "ona 
light, Exshuslve Coste i 

May Save Your Life 
From your bedside spot 
browlers "hiding in dark 
Yard. “in event’ of "attack 
Would ‘be “Jour aly" light 
source 0 safety. 


ELTO CO, Dept, 43-A 


or Catalog. Send 10f to 
P.O, BOX 657_ MADISON. WIS, 


)/ LEFT FOOT PEDAL 
Step on the gos wi 

with equal ease. Drive 
Guoranteed for the 


PRICE $6.95 
ed to You 


TREMENDOUS Profits 


with Hagen’s Exclusive 


TEAR GAS | 
rarer oro PENCIL! 


HAGEN “SuPaLy cote, Dal Pa. ri Paul 4, Mian, 


SIRENS | 


for cars, boats 


any alarm use 


Type SR-2, model Sirex, 6 volts. | 
Adaptable to 12 volt systems by 
using series resistor. Made by Conhagen, Inc. to sell for 
$57.00. Heavy bronze cast, beautifully $99.95 


chrome-plated. For quick disposal—our price 
Shipping weight 12 lbs.—FOB Hackensack, N.J. 


PAINT SPRAYING RESPIRATOR 

_ 
rice $3.50. ie (o | 
eae spe | 


HAYNES EQUIPMENT CO. 
62 Voorhis Lane 


SAVE GAS, GEARS, 
TIRES ON YOUR 
4-WHEEL DRIVE! 


Binks-style #2-A-with spare filters. List 


ou ste 
Hu hacking bh 
1g ton ‘at truck dea 


6064-81, Seattle 88, Wosh. 


What Every Mason Wants 


We have rage Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shri 
TUALS ARE USED THE WORLD OVER 


or free catalog of books and rituals for Ma- 
tons, iowa, Knights of Pythias, Knights of Columbus. etc, 
ErRA RCOOK PUBLICATIONS, Inc P0. Box 796-250, Cheope 90, 


OVERLOAD 
SPRINGS 


BRINKMAN, Manuracruning co. 
REAM peo '6t 3 “Tooes 


Kruger Pistol Baxqain>3% 


12 CALIBER sicLe sor 


4 MG. POWDER 
in 


Breeze to work for only 
pennies 


3 
ef 


with never a worry 


about traffic or parking 
ona 


HARLEY-DAVIDSON 


AUMMER 


Here's a healthy, happy way to save 
money, beat traffic, avoid the inconveni- 
ence of using public transportation. Get 
yourself a new 100-mile-a-gallon Hummer, 
Zip quickly, safely past crawling lanes of 
cars to bypass traffic jams .. . enjoy being 
able to park practically anywhere, 

If you're looking for transportation like 
this—to get to work or to free your car for 
— see your dealer. He'll teach 
you to ride in minutes and show you how 
easy it is to own a Hummer. 


sz,pltet minum 
int. That 


YOURS FOR AS LITTLE AS 


$17.00 ree monn 


fecal tenets 
Wreight ond carry: 
charger. 


HARLEY-DAVIDSON MOTOR COMPANY 


Dept. PS, Milwaukee 1, Wisconsin 
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NEVER AT THIS LOW PRICE! 


GENUINE 1 20-POWER 
ACHROMATIC TELESCOPE 


HARPER, 
has a8 ACHMOMATIC 120X telescope with 
pod sold Tor anywhere Wear this aisazing low 


epleve 
must ‘be completely 


the" amealng’ tow 
Send "cath, check, or money order today. tor 
Dept. PST12, Criterion Co., 331 Church St., Hartford, Conn, 


SEND FOR THE 1957 


ALLIED CATALOG 


Hi-Fi mu 


system for your 
the cost. of an 
Tells you 


ALLIED RADIO 


| Americas Hi-Fl Comte | 
_ Dept. 217 | 
Chicoge #0, I 

[0 Sena rate 1957 AWED Coton 

i 

I Address 1 
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SAVE HUNDREDS OF DOLLARS 
with HOME-A-MINUTE “KIT” 


This is not something to fool around with. 


SPECIAL NOTICE 


mitwaukie ts. Wis 


o! Grier TODAY 
St Lovie, Me. 


costs, onty 


hah es 
Vi 


Slants Set new togay 
ier Eee wha ee mh sandrd Neuen wich you wi 


‘money beck guarantee. TO ORDER. Send check cash 
08 Pasadena colich For COD. 44 

latent hn ot en, ewer coca tie wees, 
fovest ot fags, a3 rove Mana, Mo. Mich, MY. Rs 
‘cn sits enone ith ret, 


Aluma Craft’s new, deluxe, fast runabouts, the 
small boat designs, new improved performance 
y attractive color 


give you yea e-free choose from 
17 models. Plan now r dealer or send for new 
full color catalog. No obligation, 


ALUMA CRAFT BOAT COMPANY 
2627 27th Avenve Sovth, Minneapolis 6, Minnesota 


New cotoleg shows 
17 ‘beats in color 
Giver suggestions 
model to fit your 
motor ond needs. 


DO EVERY FASTENING JOB 
10 TIMES FASTER! 


‘Amazing one-hand operation, 
than hamm« 


1 2011 Otters... 88 Pages 


itt FREE! 


! itus- 

B ii06 pictures 1 

I tinte Zor otters! 
1 fet tur mew 38: page 


| Seek, sel ee Gm 
1 Aoeen “direct to you 
seed and mureerE punt: S| 


| Ness. Mail card today! 


0 times faster 


DO-IT-YOURSELF 
TACKER, No.T-50 


for ceiling tile, insulation, 
wn it b: 


© A CARTRIDGE FOR YOUR HIGH FIDELITY SYSTEM? 
» 

ae Select the best—The Fi iid Moving Coil Cartridge 
—The choice of professionals and discriminating audio- 
iS) philes who insist on the finest. 

No other cartridge can duplicate its silken quality— 
its ability to capture the sheer beauty of sound from 
your records. Fits all arms—rugged, ideal for chang- 
ers—hum free. 

“FAIRCHILD” is synonymous with the finest in sound 
equipment. It’s your guarantee that you're starting 
your High Fidelity System on the right note. 


FAIRCHILD 


Write Department “D" for free booklet “IN THE GROOVE." RECORDING EQUIPMENT COMPANY 
It contains a wealth of information on cartridges. 40-40 45th Avenue, Long Island City 1, New York 
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aah 


Here’s where they separate the H-men from 
the boys: the “World Series for Bombers.”’ 


Let the crosswinds blow 


pilot simply steers 


Night Radar Raid in 


By Frank Harvey, with photographs by W. W. Morris 


Loring Air Force Base, in Maine, 
and Captain Linn Wright's B 
buttoned up for takeoff. In the 
the floods, the 200-ton, $8,000,000 bomber 


[: WAS one o'clock in the morning at 


WORLD SERIES’ ROUTE: Bombers must follow 
this 3,100-mile course—and “touch all b 
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loomed high as a house, long as a destroy- 
er. Her sweptback wings drooped under 
tons of jet fuel inside—plus two enormous 
tip tanks. Her tail climbed four stories 
into the night. Her underbelly and jet 


SPOT PROMOTIONS awai 
Linn Wright reads wea 


jash to 


opefule 


“crabs on down” the runway as above with wings and fuselage pointing in another direc 


Our Hydrogen Bomber 


pods—which could hose out 
pounds of thrust per pod—were painted 
white to reflect away the blinding flash 
and heat of her own H-bomb as she fled 
away from it above 50,000 feet at almost 
the speed of sound. Here stood the dead. 
liest piece of transport in the world—a 
flying machine that could rise from Lor 
ing AFB, smash a city anywhere on 
earth and return nonstop! 

Up in the red-lit cockpits, Linn 
Wright and his crew were tense as tight- 
strung wire. In a few minutes they 
would take off on their initial flight in 
the Strategic Air Command’s annual 
“world series of bombing,” which draws 
the most expert SAC crews from bases 
world-wide to compete against each 
other for top bombing and ni tional 
honors—and a spot promotion for every 
man in the winning crew. 

Originated by SAC’s commander, Gen. 
Curtis LeMay, the “world series” is 
staged on a new course each year. Crews 


ing sags heavily 
before takeoff under weight of its enormous 


BEFORE AND AFTER: B-52’s 


drop tank. Upon landing hours later, with 
fuel exhausted, the wing rides high in the air. 
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operator steers boom into snout of a B-52 


MINUTES AFTER CONTACT, B-52, tons heavier with 
fuel, disconnects (right) from, 
fueling like this, B-52s can deliver a multi-megal 
U.S. anywhere in the world, and complete the tri 


fly at night, make three radar-guided 
bomb runs over the and one 
celestial-navigation ran 

Scores are based on the best perform- 
ance of three nights of bombing, and 
“drops” are scored by special radar 
trucks placed near the targets. When 
the bombardier “punches the pickle,” he 
sends out a signal that gives the radar 
trucks an exact fix on where his “bomb” 
would have fallen, 

This was the B-52's first time at bat in 
the big league. She was, in fact, still 
so new at Loring AFB that Capt. Wright 
and his men had not even had time to 
qualify as a “combat-ready” crew. They 
were old’ pros in the smaller B-47 jet 
bomber—but in the big B-52 they were 
still raw rookies. 


course 
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1g through window of tanker, refueling 


its hovering tanker. With 


a bellyful of JP-4 jet 
in-flight re- 

H-bomb from the 
ip home nonstop. 


The sky overhead was deep purple, 
dusted with stars and lit by a lopsided 
moon—but the Loring weather officer 
had advised of a far different situation 
waiting for them over toward Chicago, 
on the “night celestial leg” of the naviga- 
tion course. 

45,000-foot thunderheads towered 
there into the stratosphere, full of light- 
ning, hail, rain and explosive air cur- 
rents. Wright's B-52 would have to bore 
through some of these monsters—or risk 
screwing up navigation by trying to 
evade them. Tonight was no time for 
timid cloud-dodging. There were 43 
other airplanes in the meet: B-36s, B-47s 
and B All were directed by the ace 
navigators of SAC, and every man at a 
chart was mentally pinning those new 


Is 


spot-promotion insignia on his duckbill 
cap right now. 

The bigger B-36s obviously had the 
edge. They'd flown this world series 
many times before and knew the routine 
by heart. They had 15 men in the crew— 
gainst six in the B. and flew only 
half as fast, giving them many more min- 
utes of precious time to work out naviga- 
tional problems. 

The B-52 tore through space at 650 
miles an hour. If its navigator missed his 
Estimated Time of Arrival by a mere 60 
seconds, his airplane would be ramrod- 
ding almost 11 miles off into the boon- 
docks. If he let his pencil grow dull 
while lining in a star fix, the width of 
the lead could throw him half a mile off 
the target. Half a mile is usually nothing 


at all at the end of a nav run—but in 
this red-hot league it could mean the 
ball game. 

Sapt. Ambrose Maushart, 
navigator, would aim his B- a pin- 
point in the sky over a certain water 
tower in St. Francisville, Ill. Using only 
the stars to guide him, Maushart would 
direct the airplane until he judged it to 
ely over the target. Then he 
a signal to the radar truck on 
the ground at St. Francisville, and would 
be scored with fantastic accuracy. They 
could tell—within a foot—how far he’d 
missed dropping his “bomb” on the cen- 
ter of the water tower. 

Coming back east again, Capt. Bob 
Townley, the observer, would tr 
“shack” the three H-bomb targets: Ri 


Wright's 
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fee eo ’ 
DEADLY TAIL TURRET mounts four guns that seek 
out an attacking fighter with radar eyes, track 

“lock” tically. He is caught 
in a deadly spray of 50-caliber bullets. 


mond, Va.; Springfield, Ma 
treal, Canada. 

“Shacking the target” is an old Air 
Force term going back to the days when 
there was a wooden shack in the center 
of ground targets, suitable for storing 
cold beer and sacking out in rainstorms. 
Naturally, old-time bombardiers tried 
earnestly to puncture the roof with a 
steel egg, and when they did the drop 
was known as a “shack,” In 1956 the 
term was still going strong, but much 
harder to come by with a plane flying 
at 50,000 feet in the air, at night, and at 
close to the speed of sound. For example, 
there'd been only one shack job out of 
thousands of tries at SAC’s 1954 world 
series, at Barksdale, La, 

The B-52 crew was hopeful, however. 
They had a new bombsight that gob- 
bled up a steady stream of altitudes, 
speeds, temperatures and winds—scram- 
bled them around in its electronic brain 
—and spat out an aiming point. But the 
approach was a thing of vital importance. 

A hundred miles away from the tar- 
get, Townley would begin going over a 
long list of operations that had to be 
completed before the B-52 was ready to 
release its hydrogen egg. Maushart, sit- 
ting beside him, double-checked every 
item. Fifty miles out, at the Initial Point 
-IP in bomber lingo—the plane was 
ready. Townley would then take over, 
open the bomb-bay doors, “kill the cross 
wind,” and grasp the tracking handle 
102 rorutar science 


iss.; and Mon- 


for the final payoff. The handle is a rub- 
ber-clad stub with a button on top. If 
Townley pressed that button in war he 
could conceivably wipe out a city in a 
single heartbeat, making him and other 
SAC observers the deadliest human be- 
ings alive today. 

Townley, an Alabama boy with a ready 
grin and a broken nose from his football 
days, didn’t look very deadly. And like 
any good rebel, hé was a little reluctant 
about bombing good old Richmond, Vir- 
ginia. He muttered that he felt like skip- 
ping Richmond and saving his best 
efforts for the Yankee stronghold of 
Springfield, Mass.—but rival B-36 crews 
advised him not to worry. He wouldn't 
hit the Richmond target (a Naval Train- 
ing School); he probably wouldn’t even 
hit Richmond; and, as a matter of fact, 
he'd be lucky if he got his radar “bomb” 
inside the state of Virginia. 

“If I were flying that king-sized heli- 
copter you guys call a B-36,” Townley 
retorted, with his best rebel grin, “! 


NEXT MONTH ... 
The M61 is ready . . . just in case. PS 
made a special trip to West Germany 
for this report on the Air Force’s atom- 
armed guided missile. 


wouldn't even bother to turn on the 
bombsight. I'd just count one, two, three 
—kick out the bomb with my left foot— 
and shack the target every time.” 

During the afternoon, Capt. Wright 
had given me the dollar-special cockpit 
checkout in his B-52, and said he cer- 
tainly didn’t expect any shacks, He'd be 
happy if all his bombs weren't “boon- 
dockers.” But he was very informative 
(within strict security limits) about his 
big airplane. 

It flies much higher than the standby 
jet interceptors now in mass field use: 
Sabres, Starfires and Scorpions. Should 
any of these planes stagger up to approx- 
imately the same altitude, the B-52 
merely pulls a steep bank. If the fighter 
tries to follow, its stubby wings lose their 
grip on the thin air, and it spins help- 

[Continued on page 258) 


LOOK—NO PROPS! But these seemingly empty 
jet tubes sound off like 1,500,000 people talking 


PRE-MISSION CHECKUP is old habit with Capt. BOMBER’S FOOTWORK requires eight of these 
ief. Huge wii ips slow wheels, For crosswind ndings, they swivel 

h, Stubby above at the touch of a fingertip. To help s\ 
speed ¢ rol. lined Aight, they suck up into the plane’s belly 
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Mountain Moves 
Itself Two Miles 


Engineers trick gravity into running a giant conveyor belt 
—to build a 13-mile gravel bridge across Great Salt Lake. 


ORTY miles northwest of Salt Lake 
Fee Utah, a gravity-powered con- 
or belt is setting new con- 
struction records on Southern Pacific’s 
biggest engineering project since the 
building of the first transcontinental rail- 
road. 

This high-speed conveyor system is 


THIS IS THE WOODEN TRESTLE, 52 years old, that 
will be replaced by a 13-milelong permanent 
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dumping a 30-million-ton mountain of 
gravel in Great Salt Lake for construc- 
tion of a new causeway that will replace 
a 13-mile-long wooden trestle over the 
water. In three years, streamliners will 
be speeding across the 30-mile expanse of 
inland sea on a solid-earth roadbed, 
Although construction men are ac- 


gravel roadbed now under construction for the 
Southern Pacific across Great Salt Lake. 


HIGH-SPEED CONVEYOR SYSTEM (shown above and on 
next two pages) carries 75,000 tons of pave! a day from 
sd. Through two 


mountain to storage pile where it's stac 
tunnels beneath the pile, 
barges that take it out a 


customed to transporting mountains of 
dirt during the course of big construc- 
tion jobs, no earth-moving project has 
ever been accomplished with greater 
day-by-day speed or by a more ingenious 
earth-handling arrangement—a giant con- 
veyor system that produces electricity 
instead of using it. 

Because the project involved no ordi- 
nary earth-moving chore, engineers de- 
cided right from the start that no ordi- 
nary method for moving earth could fill 
the bill. As a result, a special high-speed, 
two-mile-long conveyor system was de- 
signed and built. Operating at its normal 
speed of 800 feet per minute (almost 
twice as fast as most conveyors), the 
system can handle a record-breaking 75,- 
000 tons of gravel a day. All out, it can 
deliver 90,000 tons daily. 

Speed and capacity, however, take sec- 
ond place when it comes to the engineer- 
ing ingenuity that went into the big con- 
veyor’s design. As with any overland 


avel is conveyed to waiting 
dump it into the lake beside 
the outmoded wooden trestle, to form the new roadbed. 


conveyor, the Utah system is equipped 
with electric drive motors. Once the 
motors have overcome the starting fric- 
tion of the system, however, the convey- 
or belt continues to roll along on its own. 
The motors then become generators, 
producing usable electric power, besides 
serving as brakes to control the belt's 
speed. The power supplements other 
current, to drive three giant shovels 
that dig the gravel out of the hillside. 
This “bootstrap” trick, which is 
about as close to perpetual motion as 
you can get, is made possible by the fact 
that the conveyor system runs downhill 
to the shore of the Great Salt Lake. The 
conveyors, once started, move under the 
force of gravity exerted on the continu- 
ous load of gravel they carry. And the 
electricity they produce is no small item. 
According to an estimate made by the 
engineers of Hewitt-Robins, Inc., who 
designed and built the entire gravel- 
handling system, the electricity manu- 
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factured by the conveyors on their down- 
ward gravitational glide would be 
enough to take care of the power needs 
of some 4,000 average homes 

To reduce wear and tear caused by 
dropping 75,000 tons of sharp-pointed 
gravel on a long conveyor belt every day, 
the gravel is first hoppered onto a short 
accelerating belt. Running at a speed 
slightly under the speed of the long main 
conveyor belt, the short accelerating belt 
gives the gravel enough forward mo- 
mentum to make a smooth transfer from 
one belt to the other with a minimum of 
impact or abrasion. When it wears, the 
short accelerating belt can be replaced 
easily and relatively inexpensively. At 
the ture between the two main belts 


106 rorutar science 


that make up the system, a second ac- 
celerating belt is used. 

At the end of its two-mile downhill 
ride on the conveyors, the gravel is 
dumped onto a storage pile by a convey- 
or-fed radial stacker. On the average, the 
storage pile towers 70 feet in the air and 
contains enough gravel to take care of 
two days of causeway building. Convey- 
ors under the big stack carry the gravel, 
as it is needed, to six giant bottom- 
drop barges and seven smaller deck-type 
barges that tie up to a loading pier on 
the lakeshore just 250 feet from the 
storage pile. 

The barges shuttle back and forth be- 
tween the causeway, nudging its way out 
into the lake, and the gravel-storage 


area, The loading conveyors can fill the 
barges at a rate of 12,000 tons an hour. 

The long causeway is being built out 
from the eastern shore of the lake in 
progressive stages. First, dredges dig a 
trough in the lake bottom. Then rock is 
dumped in to form the bottom and cen- 
ter. Finally, the gravel is put into place 
to form sloping sides. In most places 
along its route, the earthen embankment 
will be 60 feet above the bottom of the 
lake. Heavy rock will be used to rein- 
force the top, to protect it from the 
storms that often churn up the lake’s sur- 
face into rolling eight-foot waves. 

If all goes according to the high-speed 
schedule that has been set up, the first 
train will cross the causeway in January, 


1960. Total cost of the project, including 
dredging, the conveyor system, filling, 
and construction of the actual track 
roadbed, is expected to run close to 
$49 million. END 


DROP-BOTTOM BARGE is one of 13 that shuttle 
between gravel-storage area and new roadbed. 
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Power-operated rear window on Cruiser not only makes it easy to stow packag 


Mercury’s Turnpike Cruiser: 
A Dream Car Joins 
the Assembly Line 


year a Mercury “dream car” was 
exhibited across the country. It 
made a coast-to-coast tour in a 


special glass-walled van. It was displayed 
in small towns and big cities. More than 


CREW-CUT STEERING WHEEL has flattened top to 
help the driver see over it. Note the keyboard 
control for the Merc-O-Matic transmission just 


to left of the steering column, against side. 
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— 


Outer lamp has high and low b 
lamp, high beam only. Both high beams are used 
for country driving, low beam for city driving. 


two million Americans saw it and said 
they liked what they saw. 

Today, that “dream car” has moved 
from the world of drawing boards and 
models into the reality of assembly-line 


A 


EAM HEADLIGHTS are another feature. 
ams; inner 


through back 


ment engine p 90 hp. The front-hing 
d covers a full package t 

sides the engine, front-end air ev 

equipment for the power-operated units. 


but also provides sweep-through ventilal 


suck vent allow it to ope 
exhaust- louvers control ai 


V-ANGLE TAILLIGHTS extend out to the sides of 

the body to indicate full-car width. Despite id to provide extra | 

long rear overhang, the car's 17%-foot length Available in two- and four-door models, Cruiser 
les plenty of room for passengers. is the fourth Mercury series in the 1957 line. 
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production. It is ‘Mercury's brand-new 
Turnpike Cruiser. 

What those two million people saw 
was a sneak preview of Mercury's new 
1957 body-styling theme. What they 
couldn't see through the glass walls of 
the van was the array of mechanical and 
driving-ease innovations that Mercury 
engineers have managed to pack under 
the hood and inside the body of the 
Turnpike Cruiser. These weren't un- 
veiled until the recent 42nd National 
Automobile Show in New York City. 

Besides its 290- 
horsepower engine, the 
Cruiser boasts a whole 
raft of new aids to 
comfort and driving. 
These include such 


things as a tachometer, 


” quadri- 
beam headlights, sim- 
plified keyboard trans- 
mission control, a 
crew-cut steering 
wheel intended to give 
better road vision, and 
a new ventilating sys- 
tem that includes a 
power-operated rear 
window. And, if you 
want fewer horses un- 
der the hood, the 255- 
horsepower Mercury V-8 with power- 
booster fan is available as an option. 

According to Mercury's designers and 
engineers, they have tried to equip the 
Cruiser with the extras that will make 
cruising—whether it be a long trip or 
a short one—more comfortable, safer and 
easier in all kinds of weather. 

The new ventilating system is typi- 
cal. Two roof-level intakes above the 
windshield scoop in the fresh air while 
a touch of a button close by the steering 
wheel lowers the power-operated rear 

* window to let the air out. The result is 
a flow of draft-free fresh air even when 
it is raining and the side windows have 
been closed. 

The Cruiser’s dash sports three dials 
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fortable di 


movement. Once set for tl 


justs itself to. that position whenever 
the ignition is turned on. 
ignition is turned off, the seat “eases 
back and down to allow easy exit. 


that will be brand-new to most car own- 
ers. One is a tachometer. The second is 
an “average-speed” computer clock. Con- 
sisting of a clock, a sweep second hand, 
an adjustable time-elapsed dial, and a 
mileage indicator, the computer makes it 
possible for the driver to figure his aver- 
age speed during any period of elapsed 
time. 

The third dial makes it easy for the 
driver to adjust the position of the front 
seat to fit his most comfortable driving 
position. When the ignition is turned off, 
the seat eases down 
and back to allow easy 
exit from the car. 
When the ‘Iriver gets 
back in and turns on 
the ignition, the seat 
automatically readjusts 
itself to the original 
position set by the 
pointers on the dial. 

A further luxury 
touch is concealed un- 
der the Cruiser’s 
frame. Between the 
front end of each rear 
spring and the frame, 
Mercury has installed 
a rubber cushion perm- 
anently filled with air. 
These, engineers say, 
will absorb vibrations 
before they can reach 
the passenger compartment. 

Quadri-beam headlights provide good 
illumination for both city and country 
driving. The two outer headlamps have 
high and low beams, the inner ones high 
beams only. Above each pair of lamps 
is a parking light and a turn signal. 

In addition to previous Mercury safe- 
ty features, including a padded instru- 
ment panel and padded sun visors, the 
Cruiser also has a steering wheel with 
a flattened top portion to provide maxi- 
mum visibility. It also has power steer- 
ing, power brakes, power windows, and 
a keyboard transmission control placed 
to the left of the steering column, on 
the side, within easy reach of the 
driver.—George H. Waltz Jr. 
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Getting 


Too Much 


Sleep? 


Long a mystery, this trance 
that overtakes us all is 
some of its secrets to science. 


By Herbert Yahraes 


Turn on TV late in the evening and 
what are they trying to sell you? 

Coffee without caffeine . . . beverages 
to put lead in your eyelids . . . mattresses 
for spinal bliss. 

Poke around in a drugstore and what 
do you find? 

Sleeping pills, earplugs, black-velvet 
blindfolds . . . even lullaby records and 
how-to-sleep books. 

Obviously the strains of modern living 
have a lot of us worried about getting 
a good night's sleep. 

Why do you sleep, anyway? Are you 
getting enough sleep? Too much? What 
noises wake you up the easiest? Can you 
develop new sleeping habits? 


SEARCH in a number of labora- 
R tories is helping science learn 
more about the mystery of sleep. 
We sleep primarily to rest the nervous 
system. Scientists know this because 
when we lose sleep, nothing much hap- 
pens that can be measured physically. 
Even when people are kept awake sev- 
eral nights in a row, heart rate, blood 
pressure, temperature, metabolism, mus- 
cle tone and body weight reveal no sig- 
nificant changes. 
The big difference comes in personal- 
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PAID $6 A NIGHT FOR SLEEPING, volunteers for 
Sleep Research Foundation tests quickly learned 
to snooze while wired. Some even got to drows- 
ig off during the pre-sleep measurements. 


ity. After staying up two or three nights, 
volunteers at the California Institute of 
Technology became irritable, even can- 
tankcrous. Some lost their memory. 
Those who continued to stay awake 
found themselves in the first stages of a 
breakdown. Shakespeare was plainly on 
the right track when he said that sleep 
up the ravel'd sleave of care.” 
Too much sleep? Scientists suspect 
that most of us get more sleep than we 
need, When sailors—studied at the Naval 
Medical Research Institute at Bethesda, 
Md.—were off duty between 10 p.m. and 
eight a.m., they slept 74 hours. But when 
they were off between midnight and 
noon, they slept 10 hours—because, Dr. 
Nathaniel Kleitman of the University of 
Chicago believes, they had nothing bet- 
ter to do, 
Similarly, 
Tromsé, Norway, 
at the same time 


Kleitman found that in 
people get out of bed 
winter 


and summer 


he dreams you remember are likely to be 
those you have had just before waking 


a 


FLASH-BULB SHOT in a darkened lab shows two 
persons snoring a nce. Braided wires 
running from sleey to junction box on the 
wall are connected to sensitive recording gear. 


But in the summer, when there is more 
of interest to do and more light to do it 
in, they go to bed an hour later. 

Dr. Brian F, Hoffman, of the State 
University of New York, thinks that five 
hours’ sleep may be enough. If you got 
only that much, he reasons, you'd prob- 
II asleep faster and remain in the 
deeper stages of sleep longer. 

But don’t we naturally sleep at least 
seven hours? 

“Sleep is a protective dev Dr. 
Hoffman answers, “and our tendency is 
probably set way on the safe side. 

Other authorities have pointed out 
that sleep is often a way of escape as 
well. Many a man just has to get to bed 
early on those nights his wife wants him 
to take her to a meeting, 

Some need more. Science recognizes 
that some people need more sleep than 
others—or think they do, which amounts 
to the same thing. 


up.” 
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CONTINUOUS RECORD of a man’s sleep is written 
by the squiggles these pens draw on the chart 
moving steadily beneath them. Analysis of the 
encephalogram shows how deep the sleep is. 


Dr. W. H. Sheldon, of Columbia, di- 
vides people into three main classes a 
cording to build. The endomorphs or fa 
ones, he has reported, sleep deeply and 
long. The mesomorphs or muscular ones 
also sleep well but not for so long. The 
ectomorphs, who are thin folks, get only 
light sleep but need a lot of it. Whatever 
your build, physiologists, the best 
rule is to get as much sleep as you need 
to feel good and work well. 

Temperature clues. Changes in body 
temperature are a clue to when you 
sleep best. In the course of 24 hours your 
temperature probably varies by one to 
two degrees. Generally it is falling when 
you go to sleep, rising when you get up. 
Experiments by Kleitman indicate that 
you work best when your temperature is 
at its peak. But when this occurs varies 
with the individual. 

So there is a scientific explanation for 
“evening types”—people who go to: bed 


late, feel dreadful in the morning, and 
do their best work late in the day. 

But the temperature curve, and its 
sleep-wakefulness rhythm, can be 
changed. Living on an artificial day of 
or 28 hours, Kleitman’s associates ac- 
quired new temperature curves and got 
along all right. (Kleitman’s own temper- 
ature pattern changed very little and he 
had trouble sleeping in the daytime. This 
merely shows, he concludes, that some 
people change habits easily and others 
do not.) 

In another experiment, people who had 
been staying up past midnight had to go 
to bed at 10. Within a week they w 
all sleeping well. Remarked one ph 
ogist: “The person who says he can't go 
to sleep before two a.m. probably doesn't 
have enough to do to make him health- 
fatigued.” 

The best bed. What kind of bed you 
sleep on seems to make a little differ- 
ence, though you can get used to sleep- 
ing on almost anything. People tested 
recently by the Sleep Research Found: 
tion voted that they preferred the firm- 
ness of a standard mattress to the soft- 
ness of a feather bed. But their sleep 
patterns, as indicated by brain waves, 
were just about the same in either bed. 

When they slept on hard boards, their 
sleep patterns were a little less deep and 
moved much more often. One vol- 
said he had slept fine, two said 
poorly, one didn’t know. People do se 
to sleep better, however, in big beds. 

By and large, people sleep better 
alone. Or at least they move less. Sleep 
tests of married couples in double beds 


a 


show that when one person stirs, the 
other usually does, too. 

The best sleep. Brain-wave measure- 
ments prove that you get your deepest 
sleep during the first 80 or 90 minutes 
after dozing off. These waves, inciden- 
tally, are the best tool that science has 
found for studying sleep. In one of the 
most recent investigations, Drs. Hoff- 
man, Chandler Brooks, and E. E. Suck- 
ling of the State University of New York 
analyzed the records of 30 men and 
women who slept with electrodes pasted 
to their heads and—to detect movement 
—bellows under their mattresses. 

For most of the first hour and a half, 
these volunteers were as sound asleep as 
it is possible to get. They moved, but 
movement did not send them into a 
lighter phase of sleep, as it did later. 

Then they almost woke up. Their 
brain waves resembled those of a person 
resting in a chair with his eyes shut. 
They might have responded if spoken to, 
though they would probably not 
remembered it in the morning. In a mat- 
ter of minutes they began drifting back. 

This study—made for the Sleep Re- 


“If you're restless the last 


minutes before you wake, you may 


suppose you've tossed all night.” 


search Foundation, supported by a grant 
from the Simmons Company—indicat 
that a typical night’s sleep curve shows 
three or four undulations. At the peaks 
you are almost awake; at the troughs, 
you are in sleep’s deepest phase. As the 
night wears on, the troughs become a 
little less deep and you spend less time 
in them. 

Wave patterns. What phase a sleeper 
is in is shown by the shape of waves in 
his EEG, or electroencephalogram. This 
is a continuous record of electrical di: 
charge from the nerve cells of the brain. 

If you stayed in the deepest stage all 
night long, your “sleep score”—under the 
system used by Brooks, Hoffman and 
Suckling—would be 336. The volunteers 
soon got accustomed to the apparatus 
and slept fine, but they averaged little 
over half of this theoretical maximum. 

To sleep like a log you have to be 
drunk—or drugged. Normally people 
shift positions on an average of at least 
twice an hour, relieving pr 
blood vessels, nerves and 
drunk they may lie in the 


ame position 
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From the laboratories: 


The Light 


brightly all over are coming 
from this radical new “lamp.” 


By Martin Mann 


REVOLUTIONARY new kind of 
A electric light is here. It won't 
break, and it won't burn out. It 
glows as a bright surface, not as a line 
the way fluorescent lights do, nor as a 
point the way incandescent bulbs do. 
This is electronic light. It promises 
rooms illuminated by walls or ceilings 
that glow all over—and whose color you 
can change to suit your mood. The lamps 
would be actual parts of the room, like 
present-day acoustical tiles. 

That's for tomorrow. But electronic 
light is already in commercial use today 
The radio dials in °56 and ‘57 Rambler 
cars are illuminated that way. So are the 
clock faces in Sylvania clock-radios, Two 
big auto manufacturers are now testing 
electronically lit dashboards. 

The people at Sylvania Electric Prod- 
ucts who make these strange electric 
lights call them “lamps.” But they don’t 
look anything like lamps. They look like 
pieces hacksawed off a kitchen stove. 
They're thin steel, with porcelain on one 
side. You can throw one around a table, 
even bang it hard against the table edge. 
No harm done. Plug in the wires and the 
porcelain side emits light. 

This is a condenser, actually, a di- 
rect descendant of the Leyden jar that 
Ben Franklin used. It is basically like 
the condensers in every radio and tek 
vision receiver. There are two plates, to 
which the electrical terminals are at- 


GLOWING PANEL held by Dr. H. F. Ivey (top) 
is sample of the 112 lights in Westinghouse 
perimental room (below). These are glass; 
vania’s commercial lamps are porcelai 
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Now there are three ways to make light from electricity 


FILAMENT 


INCANDESCENCE: In ordinary light bulb, elec- 
tric force pushes electrons through thin fila- 
ment. Friction makes the filament white-hot. 


tached, and in between the plates is a 
dielectric material to help store electri- 
cal energy. 

Now, ordinary condensers never light 
up. The difference here is the dielectric 
material, which contains a phosphor, a 
chemical that will emit light when you 
tickle it the right way. In this case the 
tickle comes from the electric field be- 
tween the condenser plates. One of the 
plates is transparent, so that the light 
can get out. 

In the electronic lamps now on the 
market, the steel forms one plate of the 
condenser. The other, transparent, plate 
is a thin film of tin oxide. 
ducts electricity. The dielectric in be- 
tween is ordinary porcelain, but it con- 
tains zine sulfide phosphor. 

Sturdiness that no one ever thought a 
lamp could have is only one advantage. 
Among the other advantages: 

* Shape. Usually you want to light a 
surface—such as a desk top—but must 
start with a line or point source of light. 
The electronic lamp already is a surface, 
so you don’t need expensive fixtures to 
spread its light pattern. 

* Life. Some electronic lamps have 
been left on continuously since 1951—52,- 
000 hours. They still deliver light. There 
are no filaments or cathodes to burn out, 
and these lamps never burn out the way 
that other lights do. As time goes by, 
their light output decreases gradually, 
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PHOSPHOR COAT 


vs erases 


INVISIBLE LIGHT WAVES 


FLUORESCENCE: Electrically excited mercury 
atoms emit ultraviolet light. These light rays 
strike phosphor, which produces visible light. 


perhaps by as much as half after 10 years. 

* Color. Different materials make 
electronic lamps of different colors, But 
you can also change the color of the light 
from a single lamp just by changing the 
frequency of its AC power supply. This 
suggests a color-control knob for the 
electronically lit room. In hot weather 
you adjust the frequency so that your 
luminous ceiling glows a cool green; in 
cold, gloomy weather you flood the room 
with warm, yellowish light. 

There’s a catch to all this, however. 
Electronic lamps are wonderful, but the 
glowing ceiling is not very practical 
right now. There are two basic difficul- 
ties that only research overcome: 

* Brightness is one. The Sylvani 
lamps on the market are low-level lights, 
bright enough for dials and signs, But 
nobody, now, would use any of these 
lamps to read | 

* The other difficulty is with efficiency. 
The best electronic lamp that Westing- 
house has made needs twice as much 
electricity per unit of light output as 
even an incandescent lamp does, seven 
or eight times as much as a fluorescent. 
And that’s an experimental job. Com- 
mercial models are even less efficient. 

The future is very promising on this 
score, however. Incandescent and fluo- 
rescent lights are now nearly as efficient 
as they can ever be. Electronic lamps 
can be tremendously efficient. Theoreti- 


ELECTROLUMINESCENCE. This lamp is a conden- 
ser—one plate is steel, the other transparent 
film. Electric field between plates frees elec- 


cally they could be 2% times better than 
fluorescents, more than 10 times better 
than incande: s 
Higher brightness is the big problem, 
because that’s what room illumination 
needs, You can make electronic lamps 
bright by operating them at high voltage 
or high frequency or both 
Westinghouse showed off last fall a 
mock-up room that was as brightly lit 
as you would want. It had 112 electronic- 
lamp panels covering the ceiling and 
most of the walls, But the power supply 
was 350 volts, That’s not 
what you want around your house. So 
the hunt is on for phosphors and dielec- 
tric materials that will deliver more light 
with a reasonable power supply 
How it works. You can see why h 
er voltage and frequency increase bright- 
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PHOSPHOR CRYSTALS 


trons in phosphor-porcelain mixture, shooting 
them into phosphor crystals. These freed elec- 
trons strike phosphor atoms, which emit light. 


ness if you look inside an electronic 
lamp. Since it is a condenser, it generates 
a field of electric force between its two 
plates. 

Every time the field changes (alter- 
nating current) it kicks loose electrons 
from the edges of the phosphor crystals 
These electrons shoot into the phosphor 
crystals, bang into atoms and transfer 
their energy to the atoms. The atoms 
release this newly acquired energy in 
the form of light. 

Higher voltages make more powerful 
fields. So less-willing electrons get kicked 
loose. Higher frequencies mean the kicks 
come more often, increasing the oppor- 
tunity for electrons to be freed. 

This phenomenon of electronic light 
caused by a varying field has a seven- 


don page 256) 


Electronic light is already at work illuminating dials 


ELECTRONIC LIGHTS YOU CAN BUY NOW illumi. 
nate radio dial on Rambler cars (left) and clock 


radio (right). Telephone with 
dial should be available soon. 
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In eight stages, a 
hardtop convertible... = 


"“thetard way: Detroit’s First 
Collapsible Hardtop 


SCREW JACKS AND LEVE 
raise or lower the top— - 
Ten inches of 9 | top is down. Sp: 
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pver package-tray aperture when 


the floor, 


IVE years ago a bunch of guys at 
Fee Ford Motor Co. tackled the job 
of taking the steel roof off of a hard- 
top convertible. Last month, grim-faced 
and sweaty, they announced the result 
They not only took it off. They put it 
back on. Then they took it off again. Did 
it all just by pushing and pulling a but- 
ton, too. Which is to say that Ford has 
produced a hardtop “convertible” that 
actually converts. 

Its hard steel top rears up, slides back 
and disappears beneath a glossy poop 
deck as a submarine is embraced by 
an ocean wave. The effect is awesome. 


.«..actually becomes. 
a convertible hardto, 


The only commercial car of its kind, 
the convertible hardtop convertible is 
ificent piece of engineering. To 
top, stow it under the deck 
it again takes eight motors. 
There are locks of the screw-driven 
type, and counter-balancing devices, and 
safety things so that the top won't shed 
its moorings and go sneaking off into the 
stern while the car is doing 80. 

If you ask the Ford people what the 
new hardtop will cost when it’s put into 
production this month, they reply with 
a hollow laugh, which sounds pretty 
ominous. END 


This multiple-exposure photograph shows progressive positions of the top as it is lowered. 


A low-frequency glide 
and makes it easy to 
adjust the reflex port, 
detect faulty construction 
and smooth out speaker 
response 


Silent grooves, cut on 
the quietest recording 
lathe known, reveal 
rumbies in disk-turning 
mechanisms 


leccees tee 


By sound alone, tone 
bands tell whether your 
stylus is defective 

or tone-arm resonance 


too high 


One special band helps 
set equalization or tone 
controls to match the 
standard recording curve 


A quiz band of everyday 
noises makes an amusing 
party game—and reveals 
how good a system really is 
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[=Z=@1 This Record 


Checks Out Your 
Hi-Fi System 


Here’s an audio tool that puts a finger on your system’s 


pulse, 


By Hubert Luckett 


HIS test record is something new 

It turns sound itself into a_hi- 

engineering tool. You can listen 
your way to a better music system. 

If you are building your own speaker 
enclosure, this record will enable you tu 
tailor the reflex port just right to get top 
performance from whatever speaker you 
have. If you have a working hi-fi rig but 
think it could be better, you can check 
out its components by listening to this 
record—and make them better. If you 
are interested in buying a hi-fi outfit 
and wonder just how good it really is, 
this platter is for you. It will: 

* Tell you exactly how to tune a b: 
reflex speaker enclosure for smoothest 
performances 

* Detect faulty cabinet work that your 
may have failed to notice; 

* Pin down speaker performance and 
tell you whether it matches up to claims; 

* Put the finger on turntable rumble; 

* Check your stylus and cartridge for 
wear and misalignment; 

* Spot resonance in your tone arm. 


UT that’s not all. There is a band to 

help you set amplifier controls to 
match the RIAA (Record Industry n. 
of America) recording curve, so that 
you will hear the music as actually 
played. The disk also has a precise 440- 
cycle musical A tone for tuning must 
cal instruments—or checking turntable 
r.p.m.’s to a split turn. One special band 
is for setting tweeter level to match that 


tens to its heart, and diagnoses its ailments. 


of mid-r 


ige and woofer speakers in 
y systems, 

an extra, there is a band of five 
music-box selections, recorded from a 
Regina (vintage about 1890) that plays 
interchangeable steel d The clabor- 
ate orchestration of these pieces sounds 
sing on aunt any system, But on 
in almost 


of familiar sound effects to test your 

auditory recognition, some with nostalgic 

overtones. It would spoil the fun to 

name these noises, but after you've 

checked yourself out on them, you 

try them as a quiz game on your friends, 
Familiar noises are a good hearing 


JUST BY LISTENING to the special band on this 
record, you can evaluate speaker performance 
—and then improve it by experimenting with 
the reflex port and § acoustic damping. 
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NO LEAD SCREW is employed in the Hydrofeed 
recording lathe. Its cutter head is. traversed 
across the disk by a piston in an oil-filled 


test of a reproducing system 

they are a sampling of random frequen 
cies. If your hi-fi rig favors one fre 
quency over another, the effect will 
sound unnatural and be harder to iden: 
tify. If you can name these sounds on 


the first hearing, 
ears are probably 


your system and your 
pretty good 


THE speaker-enclosure tuning band, 
only one of its kind yet recorded, is 
a 300-to-20-cycle glide tone repeated 
over and over, with a cricket-snap 
sound every 50 cycles. You need only 
one piece of electronic equipment with 
it: a 10-cent resistor of any value be- 
tween 50 and 200 ohms. 
Connect this in series with the speak- 
er, play the glide band fairly loud, and 
Il be able to hear, feel and even see 
resonance peaks (the point at which 
the voice coil and cone develop an exces- 
sive vibration and therefore an artificial 
and unnatural volume of sound) 

You first determine this resonance 
point with the speaker unhoused, lying 
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cylinder. With constant hydraulic pressure on 
one side of the piston, movement is controlled 
by a metered flow of oil from the other side. 


on the bench. Then—still with the help 
of the glide band—you can tailor the re 
flex port to split this peak into two, one 
higher and one lower than the free air 
resonance, and finally eliminate the first 


iltogether if you wish. The result is an 
enclosure that gives your speaker a 
chance to turn out the best performance 
it is capable of producing. 

Thin, bouncy cabinet walls or backs 
can make sound fuzzy or introduce 
spurious sounds of their own. Such parts 
can be detected with the fingers by 
playing the same glide band at high vol- 
ume. Once found, they can be remedied 
by such simple dodges as adding brac 
blocks or extra wood screws. 

Another helpful band on this unique 
test record has perfectly quiet grooves 
which aren't quiet at all if you have turn- 
table rumble. A poor turntable can 
make this band sound like a subway 
train; on a good one, you hear beatific 
silence. 

Ever wondered how good your equali- 
zation control really is? Or (if you don’t 


that every record made wil top qu 


have one) how best to set bass and treble 
controls to approximate the RIAA curve? 
A band of announced frequencies helps 
you do just that. 

Identical 1,000-cycle tones recorded at 
the same level but at the extremes of 
groove velocity (one an outside band, 
one an inside) will show up a worn stylus 
by the difference in sound. On another 
band, a high-level glide tone will detect 
any tone-arm resonances. 


AINSTAKING care went into making 

the record. Each sweep in the speaker- 
tuning band had to be uniform in pitch, 
amplitude and timing. The original 
sweep was therefore first recorded on 
tape, a loop was made of the tape, and it 
was run through repeatedly to cut the 
master. 

Elaborate precautions were taken in 
recording the 440-cycle musical tone. 
This originated from WWYV, the U. S. 
Bureau of Standards station. Two oscillo- 
scopes were used, and the turntable of 
the recording lathe was controlled to 


How to Order Your 
Popular Science 
Sy Hi-Fi Test Record 


Tus unique disk is available at 
present only directly from Porutan 
ScteNck, at $2.50 for one record or $4 
for two. Full instructions for its use are 
included. 

You may want two. The extra record 
makes an unusual and highly welcome 
Kift for any hifi fan, present or to 
be. Or you may want to keep it, un- 
played, as a reference standard to 
check the one you use regularly. 

Send cash, check or money order to 
Record Dept., PoruLar NCE 
Monty, 353 Fourth Ave., New York 
10,N.Y¥. 


run at exactly 33% r.p.m. If you suspect 
your own turntable of running off speed, 
compare this 440-cycle tone with that 
of WWV (which you can get on a short- 
wave receiver) or that of a tuning fork. 

The sound effects were first recorded 
on high-fidelity tape and then transferred 
to the master. Some are magnified or 
close-up sounds, As you'll guess when 
you hear these sounds, the props to pro- 
duce some of them were hard to find. 
But all are the real thing. 

The master was cut on the Hydrofeed 
recording lathe, an ingenious mechanism 
that produces the quietest groove known 
in the industry. Pressings are made of 
pure vinyl by the monofusion process, 
which preserves all the high quality of 
the original recording. 

The Porutar Science Hi-Fi Test 
Record is one you'll want to keep a long, 
long time to run periodic checks on your 
equipment. With it, you can make sure 
that your hi-fi is delivering its very 
best today—and that it will still be doing 


so tomorrow. END 
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New Eldorado 
Brougham 

Is Loaded 
With Luxuries 


page 126), Cadillac's all-new Eldorado Brough- 

am features such other 1957 items as a gleaming 
roof of brushed stainless steel, safety door locks that 
operate electrically, ball-bearing door hinges, an auto- 
matic power-operated front seat, dual headlamps, a 
front-end-mounted air conditioner, and a 325-hp. 
power plant with twin four-barrel carbs. 

Cadillac engineers and designers have gone all-out 
to put every last plush touch into the Eldorado 
Brougham, even to such curled-pinky details as a van- 
ity fitted with perfume atomizers and built into the 
réar-seat fold-down armrest and a glove compartment 
equipped with tissue dispenser and cigarette box. 

Ball-bearing hinges are another luxury touch. Open 
a door on the Brougham; it seems feather- light. What's 
more, you'll find no tall or bulky centerpost between 
the front and rear doors. The door locks are incorpo- 
rated in a stubby centerpost that projects only a few 
feet up from the floor. 

Climb into the front seat and your weight sets off 
a switch that operates the power-operated front seat 
to move it into your best driving position, which you've 
previously dialed in on a control panel mounted on the 
armrest. The controls allow you to dial for tilt either 
forward or backward as well as for up-and-down and 
fore-and-aft positions. 

The front seat does another trick, too. Push a but- 
ton on the left-hand side of the seat back, and the seat 
rolls forward to make it easier for rear-seat passengers 

+ to get in or out. Release the button and the seat re- 
turns to its original dialed-in position. 

You'll find no battery under the car’s front-hinged 
hood. It is stowed in a special recess in the Brougham’s 
king-sized trunk. Another compartment carries two 
spare lamps for the dual headlights. 

Combine these glamour features with the Brough- 
am’s new system of air suspension, a powerful engine, 
power braking and steering, and Cadillac’s new tubu- 
lar-center X frame, and you have Cadillac's answer 
to the new Lincoln Continental. 


BS riding on revolutionary air springs (see 
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‘A MASS OF MACHINERY—en- 
gine plus auxiliary items—is 

jacked under the front- 
Ringed hood of the Eldorado 


EET EEE TS Be 
SOE eee 


SET THESE DIALS on left-front FULLY PADDED INSTRUMENT PANEL has turn-light indicators built 
door armrest and front seat will into design at the upper right- and left-hand corners. Among other 
adjust itself to your dimensions refinements in the new Eldorado are electrically controlled door 
every time you sit down. But- locks in the centerposts—neither rear door can be opened from 
tons above dial operate windows. the inside if the automatic transmission is in gear, 


For more news of the Eldorado, please turn the page —)4NUARY 1957 [25 


How it works: Eldorado’s 


VARIABLE PRESSURE AREA MAIN CONTROL TAKES OVER 
i PROVIDES VARIABLE SPRING RATE WNENEVER CAR DOR 15 
Air-suspension domes FEN. CoMPENATE om 
s Petsson ‘CHANGING PASSENGER LOAD 
create springs that brad 
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New Air Suspension 


Hit a bump or drop ina hole, 
travel light or load ’er down, 
the car’s ride never varies. 


By George H. Waltz Jr. 


HEN Cadillac lifted the wraps 
from its brand-new Eldorado 
Brougham at the recent New 


York Auto Show, an old advertising 
cliché—“it’s like riding on air"—became a 
now-you-can-buy-it reality. 

Cadillac's new Eldorado Brougham ac- 
tually does ride on air, and that doesn’t 
mean just the air in the tires. Equipped 
with the first true air-suspcension system 
ever installed on a passenger automobile, 
the Brougham rides on unique air springs. 
(For a look at the new Brougham’s 
many other features, see page 124.) 

The springiness of air, in the Cadil- 
lac air-suspension system, has replaced 
the springiness of steel. On cars equipped 
with conventional metal springs, the car's 
overall height, and the overall effective- 
ness of the springs, is related directly to 
the total load. Pile more and more people 
into the car and the car settles down 
lower on the springs. This not only re- 
duces the height of the car, but also re- 
duces the springing action of the springs. 
Being depressed, they have less room in 
which to flex their metal muscle: 

You've probably found that your car 
rides best when there are just yourself 
and one passenger aboard. That's just 
about the average load that the metal 
springs were designed for. Increase the 
load and springing tends to get mushier. 

Cadillac's new system of air suspension 
was designed to eliminate all of this. 

When the car is empty, pressure in the 
air system hovers around 80 pounds per 
square inch. As passengers and luggage 
enter, pressure goes up. In other words, 
the springing system reacts to maintain 
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AIR SPRING consisting of an air dome, rubber 
diaphragm and piston is mounted at each 
corner of the frame. The dome is fastened to 
the frame, the piston to the wheel support. 


vvour 
GENERATOR 


AIR PUMP mounted on top eS the ci u's gen- 
erator provides air for th spension sys- 
tem. Its operation is automatically controlled by 
three levelizers and a master control, 


THREE LEVELIZERS, two for the rear air springs 
and one for the two front air springs, control 
the flow of air to the springs. They react to 
changes in the car height, not weight. 
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CONTROL TAKES OVER whene' er a car 
pened, to compensate immediately for 
any change in overall car height caused by 
Passengers getting in or out of the car. 
car height regardless of load. It operates 
on the principle that air is a compressi- 
ble, ea: controlled medium. And it 
puts that principle to work to provide a 
variable spring whose action is altered 
automatically to meet moment-to-mo- 
ment changes in road or load conditions. 

How is this done? 

Basically, the air-suspension system 
consists of four independent air domes, 
or modified air cylinders, which replace 
the conventional metal springs at the 
four corners of the car. Into each air 
dome fit a bulletlike piston and a tough 
rubber diaphragm (see diagram on page 
126). The body of the air dome is 
fastened to the main frame of the car; 
the piston is fastened to the axle or 
wheel support. The air in the dome, 
acting on the rubber diaphragm, serves 
as the “spring” between the two, Air 
for the system is provided by an elec- 
tric pump mounted on the car's 12-volt 
generator. 

The system’s “brains” consist of 
three levelizers: one for each of the two 
rear air springs, and one which, through 
a system of check valves, serves the two 
front-end air domes. These control the 
springing characteristics of each air 
spring by controlling the flow of air. 
Each levelizer consists of a mechanical 


valve, operated by an arm and a link 
that react to the relative up-and-down 
movements of the frame and the wheel 
support. It thus feeds air to each dome, 
as needed, to provide a level, bump-free 
ride. To make the response smooth, a 
time delay is built into the system. 

Open any one of the car's four doors, 
however, and a master control takes 
over. An electrical interlock on the doors 
does the trick, This master control over- 
rides the levelizers with their built-in 
time delay and monitors the flow of air 
into or out of the four air springs to 
compensate immediately for the slightest 
change in car height caused by someone 
getting in or out of the car. Close the 
car doors and the levelizers take over 
again. As a result, no matter how you 
load or unload the Eldorado Brougham, 
its roof is always just 55% inches above 
the road. 

The key to the system, however, is 
the design of the air dome with its rub- 
ber diaphragm and piston. 

The rubber diaphragm provides a 
pressure area that is varied automat- 
ically. It provides, in effect, an expand- 
ing and contracting head for the piston, 
creating a larger pressure area (and 
therefore a greater downward pressure) 
when the piston is pushed up into the 
dome by a bump in the road, and a 
smaller area when the piston is moved 
down as the wheel sinks into a depres- 
sion in the road. 

Engineers anticipate no difficulties so 
far as the service life of the diaphragms 
is concerned. They expect these to last 
indefinitely. 

As for the possibility of “leak-down” 
overnight, Cadillac says that the system 
will hold air pressure for several weeks 
without leakage. Even if it did leak down 
after a long period of disuse, it would 
not be disastrous—when the ignition 
switch was flipped the car would pump 
itself up off its haunches. END 


NEXT MONTH: Annual Buyer’s Guide to the New Cars 
Plus Color Photos of the 1957 Station Wagons. 
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Flashing a warning to the pilot, 
a magic black box in an airliner 
will tell whenever an “intruder” 
flies perilously near. 


Radar ‘Bumpers’ 
to Prevent 
Plane Collisions 


By Joseph Dorlaque 


R sixty million years, bats have 

i been using their own built-in “radar” 

to dodge trees, rocks and each other. 

As they fly they let out a series of 

ultrasonic screeches. Approaching an 

obstacle, the bats hear echoes in time to 
change course and escape a crash. 


Now U. S. commercial airlines are 
about to catch up with the bats, In the 
works is a collision-warning system that 
they hope will make next to impossible 
mid-air crashes like the one that killed 
128 persons last summer over the Grand 
Canyon. 

Engineered by Collins Radio Co. of 
Cedar Rapids, Iowa, the crash-warning 


Radar patterns that will protect airliners 


HORIZONTAL COVERAGE extends 360 degrees 
around and 15 degrees up and down. Filters 
chop the petal-shaped patterns into clean-edged 


HEMISPHERIC COVERAGE is handled by separate 
antennas above and below. Patterns are chopped 
off in a ball shape with 800-foot and 400-foot 
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circles, divided into two-mile, one-mile, 800-foot 
and 460-foot ranges. Each quadrant of the hori- 
zon is scanned every two seconds. 


ranges. To keep a plane from detecting its own 
tail or wingtips, a 200-foot minimum range is 
built into the crash-warning circuitry. 


HORIZONTAL INDICATION 
An “intruder” plane coming in al- 
most head-on and in the one-mile 
range indicates its direction and 
distance by lighting up the proper 
Jamp on a warning panel, shown at 
far right. Several intruders in dif- 
ferent sectors and at different dis- 
tances can be displayed. 


HEMISPHERIC INDICATION 
Coming in from below, this “in- 
truder” lights up the 800-foot-be- 
low part of the indicator panel. If 
no evasive action Ry either 
plane, the “below 400” will 
‘up next. A warning sound 
the pilot will probably be included 
in future versions of the system. 


ee 


INTRUDER 


system will surround its airliner with a 
protective radar envelope. It will auto- 
matically alert the pilot whenever 
other aircraft comes within two miles 
at or near his altitude. It will also sound 
off if anything comes within 800 feet 
above or below his airplane. Signal lights 
on the instrument panel will show where 
the other plane is and about how far 
away it is, 

Though the system is still mostly on 
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paper, several major airlines already 
have placed orders for the gear. Collins 
expects to start flight-testing the equip- 
ment by January, 1958, and to begin 
turning out the 70-pound sets late that 
year. Collins engineers are also dreaming 
up an advanced version, further in the 
future, with a computer that will decide 
whether a crash is coming, speedily solve 
some problems in solid geometry, and 
then tell the pilot which way to turn to 
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escape disaster. The ultimate step, of 
course, is to feed computer commands 
i to the automatic pilot, so that 


“The = liner of miidbalr -collistod fs 
very real. Airline pilots aren’t as blind as 
but the cockpit of an airliner is no 
crow’s-nest of visibility, either. Even in 
the clearest skies, pilots can see only 
out front, somewhat to the sides, and a 
little above. They can’t see below or be- 


hind. Two airplanes can fly close to- 
gether for a long time without either 
pilot realizing it. 

All those gleaming dials and needles 
on his instrument panel tell the pilot a 
lot, but at present none tells him the 
one thing he sometimes needs most to 
know: Where are the other guys? 

This question becomes more and more 
critical as air traffic steadily increases, 
and jet-age air speeds climb constantly 
higher. Collision dangers are not re- 
stricted to congested areas like New 
York, Chicago and Los Angeles; they 
are also a real peril on the heavily trav- 
eled airways between. 

The Air Transport Association, an or- 
ganization of the major airlines, made a 
survey in 1955 and found to its alarm 
that on the average day there are four 
near-collisions involving. airliners. 

The Civil Aeronautics Board reports 
that between 1948 and 1956 there were 
127 mid-air crashes involving commer- 
cial, private and military aircraft. The 
CAB report said that the “outstanding 
probable cause” of the 127 accidents was 
failure to see the other fellow. 

The radar now carried on some air- 
liners is designed only to help a pilot 
avoid bad weather, or to measure dis- 
tance above the ground. Eighteen 
months ago the ATA asked electronics 
manufacturers to develop a_ collision 
alarm and automatic avoidance mechan- 
ism. Some manufacturers said it couldn’t 
be done. Ten of them did come up with 
something. The ATA liked the Collins 
ideas the most. 

Collins expects its system to be sensi- 
tive enough to spot a small jet fighter 
two miles off and coming head-on. As it 
comes nearer, different lamps on the in- 
strument panel would light to show the 
change. Also, any that drifts 
too near from above or below will be 
announced by other lamps. 

If a lamp lighted up when the weather 
was clear, the pilot would look around, 
try to spot the “intruder,” and decide 
whether any action would be necessary 
to avoid a collision. If he were flying on 
instruments, in bad weather, he would 
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TELLING THE PILOT how to avoid a mid-air colli- 
sion would be done by future models of the 
device. If both planes above, flying at the same 
altitude and speed, continued on their courses, 


have to make his decision on the basis of 
the distance and direction information 
shown on his indicator panel. 

The system will use continuous-wave 
FM radar beams instead of pulse radar. 
The reason is that pulse radar must 
switch continually from “transmit” to 
“receive.” Since the new device will have 
to operate at ranges down to 200 feet, 
the pulse echoes would come back too 
quickly to allow switching. 

The proximity-warning equipment 
will operate like an FM radio altimeter. 
With frequency modulation, a signal 
goes out on one frequency. By the time 
s an object and bounces back, 
other signal on another frequency i 
being sent out. The difference between 
transmitted and received frequ 
thus a measurement of the dis 
the target. 

Six flush-mounted non-rotating anten- 
nas will be used, Two will be for con- 
tinuous, hemispherical search above and 
below the plane, out to 
of 800 feet. This limit has been set so 
that passing airliners fying at assigned 
1,000-foot altitude separations will not 


The other four will be for 
360-degree search at the same altitude 
the protected plane, and 74 degrees 
above and below, out to a distance of 
two miles, Each of the antennas, cover- 
ing fore, aft, left and right sectors, will 
be energized by a common 100-watt 
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they would crash, With the addition of a com- 
puter to figure closing rates, the indicator panel 
shown in an artist’s conception above—could 
display the correct evasive maneuver. 


transmitter and connected to a receiver 
every half second. Thus the entire 360- 
degree horizon will be covered every two 
seconds. Close in toward air terminals, 
where heavy traffic might bring too 
many warnings, a pilot can flip a switch 
that cuts the maximum range to 800 feet. 

A feature of the antennas is that the 
transmitted and received signals will vi- 
brate in different planes, 90 degrees to 
each other. This is called cross-plane 
polarization. Aside from isolating the 
two signals, this will filter out echoes 
from rain clutter and help to prevent 
interference from warning equipment in 
other airliners. 

Later models of the warning equip- 
ment will provide a pilot with what-to- 
do information. The system will follow 
the situation, decide when a collision 
becomes a real hazard, and then tell the 
pilot what escape maneuver to execute. 
To do this, the device must figure not 
only distance and direction, but the 
courses and closing rate between two 
liners. An electronic computer will 
solve this continuous geometric problem. 

The chance that airplanes may crash 
head-on is relatively small. Usually they 
approach each other at an angle, over 
a long distance, from above, below or 
the side. The Collins system, however, is 
being designed for all situations, includ- 
ing a head-on crash. The closing speed 
between today’s airliners could be 800 
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Who Are 
America’s 
Worst 
Drivers? 


By Max Gunther 
T HERE is a young man in your neighbor- 


hood who is the worst menace you can 

encounter on street or highway 
single, under 25 years old, and possesses an 
automobile driving license. 

This young man is a s\ —but he is 
frighteningly real. He may be any young, un- 
married male in the 15-to-24-year age group. 
Your own son, relative, friend or neighbor's 
boy in this group may well be a top-notch 
driver; most young people can handle a car 
with skill and judgment. But hidden in this 
“single, male, under-25” bracket is a small 
number of young men who are by far the 
nation’s most dangerous drivers. 4 

Even if you are lucky enough ni 
meet one of these maniacs on the hij yen 
he may be costing you money right now. He 


Only 15 


of U.S. drivers are under 25 years old... 
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‘Source: Driving Research Laboratory, Towa State College 


... but this group is involved in 27 % of fatal accidents 


certainly is if you have a son—or are 
yourself—in that bracket, no matter how 
careful a driver. 

The following announce 
Southern state, by the Nation 
of Casualty Underwriters 
the rate-change notices 
liability insurance that they 
sending out practically every month late- 
affecting one state i 
‘Cars owned or principally operated by 
unmarried young men under age 25 are 
classified as the most hazardous class of 
private passenger-car risks. The rates for 
these cars are increased, and the in- 
creases range [for the ‘basic limits’ poli- 
cy: $5,000, $10,000 and $5,000] from $16 
to $54, according to territory.” 

Insurance companies don't set their 
rates by crystal balls; they reach deep 
into statistics and come up with cold 
facts, The evidence against the wild 
young driver is shattering—and if you 
know many young people, the li 
that one of them is a pote 
killer is distressingly real. Th 
centage has swelled the a 
for their entire group alarmingly. 

In Minnesota, drivers aged 15 to 24 
had 214 fatal accidents in 1955. This 
compares with 152 for the 25-to-34 
group, 103 for the 35-to-44 group. 

In Arizona, the Traffic Safety Division 
reports that the 15-to-24 age group drives 
only one-half to one-third as many miles 
as the 25-to-34 group. But the younger 
drivers have more accidents: in 1955, 
8,131 as against 7,574. 
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ent, for a 
1 Bureau 
typical of 


Source: The National Safety Council 


In New York, a 1952 survey showed 
that 12% of all licensed ope 
state were under 25, But they p 
21% of all the fatal accidents that year. 

You may pay more for insurance next 
year, if your son is in the single-under- 
25 category or you are in it you 
The record is so bed that many insurance 
companies see small profit even in the 
present high premiums for young male 
drivers. Says one insurance executi 
“You can’t refuse a man insur 


just 
because he’s single and under 25, but 
we'd sure like to.” 


In most regions, a car owned or prin- 
ly operated by a young man takes 
rate ut least double that of 
family car driven by older folk. The 
National Bureau of Casualty Under- 
writers is campaigning to boost this to 
triple the older drivers’ rate. 

Why is this group considered the most 
hazardous insurance risk? Why must a 
young bachelor pay more than a mar- 
ried man the same a; 

Rate makers feel that marriage tends 
to calm a man down. A new husband is 
ikely to have a growing sense of respon- 
lity, especially if he has or expects 
children. His wife will probably take a 
proprietary interest in him, even to the 
extent of reining him in if he forgets 
his new status 

Why aren't girls of this group in the 
same class? For one thing, they drive 
less than men. Also, there are a lot fewer 
females in this age bracket at the wheel. 
According to a recent study in Akron, 


Connecticut Governor Comments on This Article 


Unless the present trend is checked, mo- 
torvehicle accidents will cause half a mil- 
lion deaths in the U.S. in the next decade. 

Frank articles such as that being carried 
by Porutar Science this month will bring 
about an awareness of the highway safety 
problem. 

We must impress on parents and young 
people the fact that drivers under 25 have 
the highest accident rate. 

Our young people must be trained in safe- 


ty, and this training must start in the home. 
Secondary schools, through driver-training 
courses, can play a major role in formulat- 
ing good driving habits. Teen-agers who 
have had driver training compile far better 
records than those who have not. If every 
secondary school in the country offered a 
driver-training course—and if all parents 
emphasized the need for proper driving—we 
would be going a long way towards develop- 
ing responsible drivers for the future. 


—Tue How. Apnanaat Rrsicorr, Governor or Connecticut 
Chairman of Trafie Safety Committee, National Governors! Conference 


Ohio, by the American Automobile Asso- 
ciation, 30 out of 100 drivers under 25 
are female, But they account for only 
nine percent of the accidents. 

The National Safety Council and most 
psychiatrists agree that the chief reasons 
for the young male driver's record are 
psychological. “Reminds me of a horse- 
trading story,” says Prof. A. R. Lauer of 
Towa State College's Driving Research 
Laboratory. “A buyer brought a horse 
back, complaining that he was blind and 
walked into trees. ‘He’s not blind,’ i 
sisted the seller. ‘It’s just that he doesn’t 
give a darn.” 

It’s normal for a young man to be 
more venturesome than his sister. Sports 
and the necessity of making a living put 
a premium on a certain amount of male 


competitiveness and aggressiveness. Says 
Herbert J. Stack of New York Univer- 
sity’s Center for Safety, “A boy wants to 
run faster or hit harder than the next. A 
girl wants to be more beautiful or dance 
more gracefully.” 

Once behind the wheel, a teen-to-24 
driver feels an urge to show off his skill 
and daring, Dr. Lauer's work indicates. 
This urge seems to be strongest when 
the car is full of passengers. Police say 
that some of the most dangerous cars on 
the road are those packed with young 
people. “When they start horsing 
around,” says a’ New Jersey official, “the 
same boisterous behavior begins to show 
up in the driving. 

The percentage of accidents in the 

[Continued on page 236) 


Portrait 
ofa 
Problem 
Driver 


Young drivers who are accident-prone often 
share certain telltale characteristics that portend 
trouble, according to Prof. A. R. Lauer, director 
of the Driving Research Laboratory, Lowa State 
College. 

These are only warning signs, of course, but 
group studies indicate that the youthful problem 
driver may exhibit one or more of the following 
behavior patterns: 


1. He is resentful of authority, doesn't like to 
take orders jrom anyone—at home, at school 
or on the job. 


2. He is a poor sport—won't follow the rules of 
the game. 


3. He is an exhibitionist—watch out for squirrel 
tails! 


s 


He is irresponsible, undependable—flits from 
one job or task to another, 


5. He is likely to be on the aelinquent side. 
There is a close parallel between the ages at 
which youths get into trouble generally, and 
when they commit traffic violations. 


At the wheel, he is given to speeding, tail- 
gating, unnecessary passing. 


He is overconfident about his driving—thinks 
he is more skillful than he actually is. 
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Riding the Santa Fe’s 
Split-Level Train 


in it’s passengers way up—four feet, three 
P ts its higher over the rails than most other 
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PS reporter rides “upstairs” in the new El Capitan to see nen: 


By Wesley S. Griswold 


This is the second of two Poruan Science 
reports on the new coach trains with which the 
railroads are battling to hold passenger traffic 
against the competition of airlines and buses. 
The first, last month, described New York Cen- 
tral’s light, low-level Xplorer. In contrast, Santa 
Fe’s new El Capitan—described here—uses the 
highest, heaviest and most expensive cars ever 
built for coach-train service. 


ol HIS is the way to travel,” said 
the man from Massachusetts, 
who lay nearly flat on his back 

on a train seat that could be tilted more 
ways than a Link Trainer. Hitching on 
one elbow, he waved his cigar at the 
bold expanse of Mojave Desert gliding 
soundlessly by 10 feet below us. 

“You can have your rail-hugging 
trains of tomorrow,” he expanded. “I'll 
take this high-level Santa Fe job. It's as 
good as flying, without the noise.” 

The man from Massachusetts was 
being swept off his feet by his first ride 
in a $2,400,000 penthouse train—the 
Santa Fe's newly re-equipped Chicago- 
Los Angeles flyer, El Cap 

As a fellow El Capitan rider, I shared 
his enthusiasm for the most lu 
all-coach mainliner on the ra y 
I, too, had sampled Aero-Trains, Talgos 
and Train X’s; low-slung, low-cost feath- 
erweights that are much touted these 
days as the only answer to ever- 
mounting passenger-train losses. 

Yet here was the new El Capitan, look- 
ing down from its skyscraper height of 
15% feet (that’s two feet higher than a 
conventional coach and almost 5% feet 
higher than some new underslung trains) 
and chuckling softly at the lightweight 
competition. 

The El Capitan coach 1 was ridit 
from Los Angeles to Barstow, Calif., was 


“SKY LOUNGE” offers almost as full a view as 
a dome car; Kochina room, below it, has picture 
windows, Lighting here is indirect fluorescent; 
slotted paneling delivers warm or cool air. 


‘ONE SHORT STEP puts this passenger on the lower 
EMA ee at aaa et i 


is 15% feet, just ck roof over the 


form at the Los Angeles terminal. 
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the double-decker cars work. The lounge car seats 86 on two levels, 


lading ps Ce 


unbelievably elegant and spacious. It 
weighed a third again as much as its 
standard-weight predecessor on this run, 
and from four to five times as much as 
a low-center-of-gravity car. It had cost 
the Sante Fe more than $1.60 a pound. 
That's only 40 cents less than the going 
per-pound price of America’s most ex- 
pensive automobile, the Mark II Con- 
tinental. 

Had the usually smart Santa Fe gone 
off its handcar rocker by offering this 
de luxe deal to the lowly coach traveler? 

When I put the question to the Santa 
official who had been assigned to fill 
me in on facts and figures on the trip, 
he bristled with indignation. 

“Coach travelers aren’t lowly on the 
Santa Fe,” he said. “They're the life- 
blood of this or any other railroad’s 
passenger business.” 

“Sorry,” I mumbled, and his manner 
softened, 

“Nevertheless, I'll admit that you've 
put your finger on a curious problem for 
the Santa Fe. We haul our average pas- 
senger 565 miles, or eight times as far 
as the national average. This means that 
we must offer more attractive and roomy 
accommodations than a short-haul rail- 
road, if we want to keep our patrons. At 
the same time, it's obvious that the more 
revenue seats we can build into a coach 
the better chance we have to show a 
profit. 

“To solve this dilemma, we've bor- 
rowed the old carpenters’ axiom that the 
cheapest way to build a house—or a 
coach, in our case—is up. You get more 
floor space for your dollar.” 

Looking down the long expanse of 
“hi-level” coach deck, with its 72 widely 
spaced seats extending from car-end to 
car-end, I began to get the idea. By 
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moving entrance and exit vestibules, 
washrooms, and equipment and storage 
lockers downstairs, El Capitan coaches 
offer half again as much revenue space 
as an ordinary car. Its seven coaches 
are doing the work of nearly eleven. 

“Put it this way,” said my Santa Fe 
guide. “Each of these new cars weighs 
80 tons, or 20 tons more than the old 
El Cap coaches. Yet in all they represent 
a saving of nearly 100 tons in train 
weight.” 

‘As he spoke, the muffled melody of a 
dinner gong floated in upon our conver- 
sation, and a baritone voice boomed 
cheerfully: “First call for dinner, folks.” 

Heading toward the diner, the guide 
at my side, I felt my brogans sink into 
rich, springy carpeting that extended un- 
broken, except for two doors, into El 
Capitan’s hi-level dining car. There, he 
tossed me another statistic. 

“We use four more sets of El Capitan 
equipment identical to this, plus a 
couple of standby coaches, to maintain 
daily service east and west. If all of the 
carpeting in our 47 El Capitan cars had 
been woven into one rug it would cover 
two-thirds of a football field.” 

Like our coach, the diner impressed 
me at once with an unusual dividend of 
this hi-level equipment. That was the 
almost complete sense of detachment 
from the rails. As the man from Massa- 
chusetts had put it, this was like flying 
without the noise. We were streaking 
across the desert, not at El Capitan’s 
top speed of 90 miles per hour, but at a 
respectable 80. Yet the sound-dampen- 
ing extra four feet below the floor ab- 
sorbed every trace of track noise, giving 
full play to the nuances of soft dinner 
music. 

“Two magnetic tape recorders are 


the diner 80. The old El Capitan had two diners to feed 72. 


installed in the lounge car,” my guide 
informed me. “Both of them work con- 
tinuously, one dishing out popular 
music, the other semi-classical. The 
stuff is piped all over the train, with 
push-button selectors in every car. El 
Capitan passengers get what they ask 
for—radio reception, too, although it's a 
bit tricky. We generally save the radio 
for sports and news coverage.” 

As we settled down to an appetizing 
meal, I was conscious that the chatter 
of wheels on rails was not the only thing 
that was missing. There was no dancing 
of water in the tumblers, no fidgety 
silverware, jingling like a distant en- 
semble of Swiss bellringers. Vibrations, 
it appeared, leveled out by the time they 
reached the top deck. 

But my guide had gone back to his 
favorite subject—train weight. 

“There are 80 seats in this car,” he 
told me. “El Capitan used to carry two 
conventional diners with a combined ca- 
pacity of only 72. So, here again, we're 
saving 60 tons. Even with this diner, an 
80-ton lounge a crew dormitory car 
and a mail-and-baggage car thrown in 
for good measure, the total train weight 
of the new El Capitan shrinks to only 
3,628 pounds per passenger. That's 
nearly a ton less than the per-passenger 
weight of the equipment that it replaced. 

“What's more surprising: If one of 
‘imming lightweight cars on 
a Talgo or a Train X were fitted out with 
comparably wide-spaced seats, it would 
weigh only seven pounds less, per pas- 
senger, than an El Capitan coach.” 

Our meal finished, we went down a 
flight of stairs to the below-deck, all- 
electric kitchen. 

“There are enough steps inside this 


— 


ALL-ELECTRIC, air-conditioned kitchen has three 
ovens, four hotplates. It also has refrigerators 
and an. electri shwasher. Electric dumb- 
waiters carry food up to the dining level. 


TWENTY-TON REFRIGERATION UNIT air-condi- 
tions the El Capitan’s two-level lounge car. It's 
the same type used in the diner. Lounge has 
one 60-kw. diesel generator; diner has two. 
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Navy’s Project Fisheye is making the 
life of deep-sea divers less hazardous. 
Part helicopter, part sub, this weird 
rig carries a TV camera underwater to 
solve riddles in Davy Jones’s locker. 


By Herbert O. Johansen 


\V IS now going underwater in perhaps the 
strangest and most gadgety craft to join 


he U.S. Navy since John Ericsson came up 
with his cheesebox-on-a-raft Monitor in 1861. 

The chief television expert of the Navy, J. R. R. 
Harter, describes it as a sort of submarine “heli- 
copter.” 

A horizontal diving rotor takes this 12-foot-high, 
3,200-pound remote-controlled mounting rig for 
a TV camera up and down; two vertical propel- 
lers give forward motion. They are driven by 
three 10-hp. electric motors that are free-flooding, 
which means that they are not affected by water. 
A microphone tells the robot's surface operators 
whether the buoyancy-tank valves are working, 
the propellers running smoothly, the motors re- 
sponding to throttle controls. Accurate remote 
navigation is provided by a gyro compass. Power 
comes from the mother surface ship through a 
cable 2,000 or more feet long, which also carries 
the closed-circuit TV line. 

The TV camera itself, a highly sensitive, image- 
multiplier orthicon job specially designed by the 
Navy, is sealed within a watertight steel casing. 
But by remote control, its shipboard operator can 
change focus, make lens-opening adjustments, and 
o n shift between wide-angle and telephoto 
lenses 


An auxiliary still camera also goes along—and 
not just for the ride. It can be triggered to snap 
views wanted for further study or as permanent 
records. 

A battery of lights furnishes illumination. There 
are tiny but powerful mercury-vapor lamps (which 
concentrate their light in the blue part of the 
spectrum) for black-and-white; or xenon are 
lamps (less powerful, but spanning the whole 
color spectrum) for color TV. 

Perhaps the first use of underwater television, 
using makeshift equipment, was in a visual survey 
of the radioactive wreckage of ships sunk during 

ini atomic-bomb test of 1947. 
Some $64,000 questions have been answered for 
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the Navy since then through the use of 
underwater TV. 

What was the large, unknown object 
submerged under the Atlantic in the vi- 
cinity of Block Island, off Rhode Island? 
It had been picked up by sonar, the sys- 
tem that uses sound waves to detect 
underwater objects. Since the object was 
in a depth-charge practice area contain- 
ing unexploded charges, a deep-sea diver 
could not be sent down to identify it. 

An underwater TV camera was low- 
ered and showed surface observers video 
pictures of the wreckage of a German 
U-boat that had met its end in the last 
week of World War IL. 

Why did the Martin 
type of our first multi-jet seaplane, e: 
plode in mid-air and crash into Ches 
peake Bay? Recovery and examination 
of the wreckage could help answer that 
one—but it was scattered over an area 
three miles long and half a mile wide. 
It would have taken hundreds of haz- 
ardous deep-sea dives to verify whether 
this or that sonar-detected object was a 
vital part of the wreckage. Underwater 
TV went to work again and checked 
quickly on each sonar find so that it 
could be selected for recovery or re- 
jected by engineers watching a screen. 

Incidentally, the new electronic fish- 
s made possible the almost imme- 
diate recovery of the bodies of the 
crewmen who went down with the plane. 

The Navy foresees many other uses 
for underwater video. It will be invalu- 
able in rescue operations of a disabled 
submarine, especially in the ticklish 
task of fitting the diving bell to the 
escape hatch. Hulls, propellers and rud- 
ders of ships can be examined without 
expensive drydocking. 

TV surveys for underwater construc- 
tion will make such work safer and fast- 
er, In salvage operations, divers can 
take a video look before going down, to 
see what they are getting into and pre- 
pare for unusual hazards. 

Timesaving is important, too. The TV 
camera doesn’t have to worry about 
water pressure, but a diver does. His 
stay below is limited. When working at 


amaster, proto- 
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depths of 200 feet, the time spent lower- 
ing and raising a diver is greater than 
the time he can spend on the bottom. 
Also, a diver walking on the bottom may 
raise clouds of silt, obscuring his vision. 
A camera rig does not have to touch 
bottom to do its job. 

The elaborate submarine helicopter is 
not necessary for all types of fisheye 
operations. Often, lowering just the 
basic remote-controlled camera in its 
watertight casing is adequate. Motion 
and direction are supplied to the camera 
by maneuvering the mother ship. 

On some jobs, the camera-and-casing 
is mounted below a glider structure 
towed behind a ship at slow speeds. 
Movable diving planes on the glider are 
remote-controlled to make the camera 
dive or surface. 

Underwater lighting is tricky. In 
murky water an. artificial light on a 
camera, however powerful, may be a 
hindrance instead of a help because 
particles in the water reflect the light 
back into the camera. It is like trying to 
take an ordinary flash photo in a snow- 
storm. Devices are being studied to ex- 
tend the lamps away from the-camera 
to give side, or even back, lighting to 
objects being televised. And Harter 
feels that research now under way will 
let TV came 'see,” to a reasonable ex- 
tent, in even the muddiest of waters. 

y ext-step in under- 
water TV is to give it the 
nar—combining sound detection 
eye inspection. 

How good a picture do you get? Un- 
der average conditions, a sharp picture 
of an area from 15 to 20 feet across can 
be obtained with the camera 20 feet 
away. In one case, observers at a video 
monitoring screen were able to identify 
sunken ammunition by the letters and 
numerals on the shells. 

On a recent operation off Bikini, a 
crewman decided to take the chance out 
of fishing. He watched the monitor until 
the kind of fish he wanted appeared on 
the screen. Then he waited until a really 
big fellow came along—and dropped his 
baited hook practically into its mouth. 
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READY FOR A DIVE, a 140-pound TV camera unit 
is guided over the side. Pressure-resistant hous- 
ing is stai Floodlight is attached to 


the vertical rod at the forward end. 


turret is at far right. 
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ERE'S a preview of the actual in- 
struments that will make the first 
sustained observations in space, 

300 miles up. Designed by the Naval 
Research Laboratory, the sub-miniature 
gauges and meters will be carried aloft 
by the earth satellites to be launched in 
Florida this year and next by three-stage 


rockets whose com- 
ponents are now 
being test-fired. Instrument location 
within 20-inch metal shell (above) is il- 
lustrated by an NRL satellite model of 
plastic (facing page). Like an earlier PS 
satellite model, NRL’s shows one of many 
possible setups for different observations. 


PRESSURE GAUGE: Will future spaceship pas- 
sengers be threatened by flying meteorites, which may 
puncture a cabin and drain its life-sustaining air? This 
little gauge should tell the story. If a meteorite pierces 
the metal shell of a satellite, and releases inert gas sealed 
within, the gauge will register a telltale pressure drop to 
the near-vacuum of outer space. Containing a bellows- 
actuated potentiometer, the midget instrument weighs 
only an ounce and a half. 


EROSION GAUGE: Meteoric dust may pit and 
Jamage the surface of space craft, and reduce the visi- 
bility of a satellite by attacking its polished-metal skin. 
How much, and how fast, this strip on a satellite's out- 
side will reveal. It consists of a ribbon of Nichrome 
metal, evaporated onto to form a la 
1/10,000 of a millimeter thi As meteoric pi 
away the ribbon, its electrical re ce will increase, 
and the figures will be among those radioed to earth. 


THERMISTOR: Pencil point shows compar: 
of tiny satellite-style thermometer, of metal oxides whose 
electrical resistance varies with heat or cold. It ¢: 
register from minus 200 to plus 300 degrees F. Several 
v ke satellite's temperature inside and out. They'll 
check whether insulation keeps sol: jation from 07 
heating, interior imperiling electronic components, @ 
like transistors, which can survive only about 40-to-120- 

degree range. Please turn the page 


‘ive size 


A. SOLAR CELL resets memory unit, once each orbit. 

B. ION CHAMBER registers ultraviolet radiation. 

C. THERMISTORS take temperature of satellite. 

D. EROSION GAUGE checks pitting by meteoric dust. 

1, “MINITRACK” TRANSMITTER radios data to earth. 
2, AMPLIFIER for microphone-detected meteoric impacts. 


3. MEMORY UNIT for meteoric impacts. 

4. TELEMETERING SYSTEM selects data for “readout.” 
5. MEMORY UNIT for ultraviolet meter. 

6. AMPLIFIER for ultraviolet meter. 

7. MERCURY-BATTERY PACK for telemetering system. 
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ULTRAVIOLET METER: Besides 
causing sunburn, the sun’s ultraviolet 
rays play a leading part in forming the 
ionosphere—the high-altitude ionized 
layer that reflects radio waves back to 
earth, aiding communication. How 
strong the rays are beyond the atmos- 
phere, which strains some out, this “Ly- 
man alpha” apparatus will tell. Mounted 
in a satellite port, an ion chamber (far 
left in photo) registers ultraviolet inten- 
sity with this electrical hookup. 


= % 
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SOLAR CELL: Harnessing sun 
power to produce an electrical impulse 
as the satellite emerges from darkn 
into daylight, on each successive orbit, 
this device resets a memory unit that 
stores a for subsequent transmission 
to earth, For this particular task a sun- 
powered cell exactly fills the bill, al- 
though solar batteries are still considered 
a little too experimental to take the place 
of chemical ones as a satellite's main 
source of electric power. 


TRANSMITTER: Pic- 
tured actual size, a satel- 
lite’s 13-ounce “Minitrack” 
radio transmitter will 
provide the radio-fre- 
quency link for telemeter- 
ing data to earth, With 
the mercury batteries 
shown, it will have an 
operating life of about 
two weeks. Then radio 
will go dead and only 
visual observations of sat- 
ellite will be possible. 
Transmitter’s case will a 
tually be of gold-plated 
aluminum instead of the 
plastic one that is used 
here to display its inside 
arrangement. The trans- 
mitter will operate at a 
frequency of 108 mega- 
cycles and, despite its 
amazingly compact size, 
will have a sending range 
up to 4,000 miles. 


Down to the 
Sea in Trucks 


New. trailer-carrying system turns 


ships into sea-going highways 
for no-hands delivery of freight. 


Fi 


By Lassor A. Blumenthal 


HREE years ago a transport ex- 
ecutive named Eric Rath sank $500 
into a wild idea. Over the years, 


as he studied the problems of shipping 
goods by water, he had watched the 


Hoisted aboard ship from its wheeled platform, trailer doubles as a super-crate for cargo. 


coastwise American merchant marine be- 
ing choked to death by the high cost of 
handling cargo: truck to warehouse to 
ship to warehouse to truck, to name just 
a few things. 

Why, Rath wondered, all the handling? 
Why not drive those trucks aboard ship 
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ROLL-ON, ROLL-OFF SYSTEM uses big-mouthed 
wartime landing ship here. TMT’s 425-trailer 
fleet includes refrigerated trailers for perish- 
ables, padded trailers for household g. 


COMING UP THE RAMP from the stern door, a 

trailer is guided toward the upper deck. Extra 

below-deck room for trailers was provided by 
ping out the LST’s engine sod stanchions 


tugs. Main stops 
are Puce Rico, Florida, Virgin Islands. TMT 
plans expansion to Central America soon. 
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—and then, at port, drive them off again? 
Today, Rath’s $500 has mushroomed 
into a $2,500,000 business, and his idea 
promises to revolutionize a large part 
of the U. S. transportation industry. 

The problem Rath set out to lick was a 
complicated one, Say a Detroit manufac- 
turer wanted to send a truckload of wid- 
gets to Cuba. Unless he flew them in 
(which would be prohibitively expen- 
sive) they'd have to go by train or truck 
to a seaport, then by water to the Carib- 
bean island. This meant that the widgets 
had to be specially crated to withstand 
both overland and ocean voyages. 

Once trucked to the port, they would 
be unloaded into a dockside warehouse 
to await a cargo ship. Possibly there 
would be some loss from 
that was part of the busin: When the 
ship finally arrived, the would be 
hoisted ard and stored in the hold. A 
few might be smashed—but that, too, was 
part of the business. On arriving in Cuba, 
the whole process would be repeated, in 
reverse, with perhaps a little more thiev- 
ery, a little more breakage, a little more 
delay. 

Rath’s scheme for cutting out all this 
expensive crating, waiting, pilferage and 
breakage, by simply loading the truck 
on the ship, was not completely new. 

Actually, it constituted a variation on 
an idea that had been started some 25 
years previously by Seatrain Lines, in 
which railroad cars are placed aboard 
ship for transportation by water. If rail- 

s, why not trailer trucks? 

It made sense to Rath, and he talked 
a truck manufacturer into selling him a 
secondhand trailer for a token down- 
payment. Then, as he says, “with $500 
and a million dollars’ worth of galvanized 
nerve,” he leased space on a freighter 
making the Florida-Puerto Rico run. 
On August 10, 1953, when the ship got 
underway with Rath’s trailer aboard, the 

trailership industry was born. 

h's TMT (“Tomorrow's 
) Trailer Ferry fleet con- 
in addition, he is con- 


sists of five craft 
verting a 475-foot freighter, the Carib 
Queen, which will carry close to 100 


trailers and 100 automobiles besides some 
500 or 600 tons of bulk cargo and a few 
passengers. 

While Rath’s fleet is the only one that 
constitutes 100 percent trailership roll- 
on, roll-off operation, the trailership idea 
gives promise of reviving American 
coastal and intercoastal shipping. Pan- 
Atlantic Steamship Corp., for example, 
has plans for the immediate construction 
of roll-on, roll-off ships. At least three 
more companies—American Hawaiian 
Steamship Co., Ala: Steamship Co. 
and Browning Steamship Co.—have con- 
crete plans, while still others are showing 
increasing interest. 

How do trailerships work? Actual- 
ly, there are two types in operation now. 
In one case, the trailer is hoisted onto 
the ship by a crane or other lift mechan- 
ism. In the other system, the ship is de- 
signed with openings in the sides or 
stern, and the trailer is driven directly 
into the hold. In both cases, before the 
trailership firms could operate profitably, 
they were beset by enough headaches 
to keep an aspirin company working 
round the clock. 
mple, in the lift-on operation, 
the shippers quickly realized they could 
ve space by leaving behind the heavy 
undercarriage and lifting only the trailer 
box on board. This led to the develop- 
ment of a new type of truck. What has 
emerged is a trailer that clamps to a 
platform ched to trailer whee! 
the truck is driven alongside the 
the clamps are unlocked and the 
box is hoisted aboard. At its destin 
the box is lifted off, clamped to another 
rolling platform, and driven off, 

Or take the roll-on, roll-off method, 
where the trailer is driven on board. 
Pioneer operators discovered that truck 
springs designed for road operation were 
a little too bouncy on the high seas. On 
one stormy day when heavy waves were 
making the springs bounce like yo-yos, 
Rath lost a couple of trailers over the 
side. He remedied this trouble by sub- 
stituting deflatable air springs for the 
standard metal ones. Now, when a trailer 
anchored aboard a trailership, the air 


“TRAILERLOAD” SYSTEM will eliminate tractors 
on TMT’s Carib Queen, launched in October. 
Setup shows how dolly will support trailer be- 
tween rails as moving cable pulls it on ship. 


SEA-LAND CONTAINER is swung aboard Pan- 
Atlantic Line’s Ideal X, bound from New York. 


Trailer bodies peg into holes in deck, at Hous- 
ton will be refastened to chassis for delivery. 
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QUEEN, using a cable drum to reel in its 


trailer cargo, will load in four hours, TMT says. 


is let out of the springs, and the trailer 
settles down, safe against almost any 
kind of sea. 

Dock facilities and port locations are 
being affected, too. Since goods traveling 
by trailership can remain in trailers 
while awaiting shipment, dock storage 
sheds can be eliminated. To save trans- 
portation costs, many new piers will 
probably be located outside congested 
city areas. In some cases, nearby small 
towns will handle the new traffic. Says 
Paul A. Amundsen, executive secretary 
of the American Association of Port 
Authorities: “We're on the threshold of 
a greater change in port development 
and operation than any we've ex- 
perienced in the past 40 to 50 years.” 

The changes have begun already. 
Cleveland is planning six new berths 
“with the trailership in mind.” San Fran- 
cisco is clearing one dockside area to 
make a trailership parking lot, and 40 
acres have been reserved for another 
site. In Beaumont, Tex., finishing touches 
are being put on a new pier designed for 
truck ships. 

The trailerships plying the coast now 
don’t look different from regular freight- 
ers. The reason: Most of them have been 
converted from standard merchant ves- 
sels. Rath’s first craft was a Liberty ship, 
which had done duty in World War II. 
Now he's using three LSTs, which can 


150 rorutak science 


Now being fitted out, it is the first, vessel 
to be designed from scratch as a trailership 


handle about 50 loaded trailers each, In 
addition to the LSTs, he has two smaller, 
self-propelled trailerships for inter-island 
service. Pan-Atlantic is using three 253- 
foot standard tankers, each of which 
carries liquid cargo in the hold and 58 
trailers on deck. 

Trailerships designed expressly for the 
new type of transportation are now be- 
ing—or will be shortly—translated from 
blueprints into steel. While every com- 
pany has its own favorite plan, the U. S. 
Maritime Administration has recently re- 
leased a high-speed roll-on, roll-off de- 
sign that may well be adopted as a stand- 
ard. (Experience seems to indicate that 
roll-on, roll-off, because it’s faster and 
cheaper, will eventually replace lift-on, 
lift-off.) The Government model, a sleek, 
20-knot triple-decker with an’ overall 
length of 518 feet, will hold 200 trailers. 

Designed with an eye to the future, 
the ship has a cruising range of 3,000 
miles—a figure that may be the key to 
the future of trailerships. For, although 
shippers are reluctant to talk about using 
trailerships for anything but coastal 
transport—or at most, inter-coastal be- 
tween the U. S. and South America—the 
3,000-mile cruising range indicates that 
before long U. S. trailerships may be 
spanning the oceans of the world. When 
that day comes, not a small share of the 
credit will be due to Eric Rath. END 
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Warship Showers Off ‘Fallout”’ 


Samors aboard the USS Purdy walk 
the decks in a downpour as the destroyer 
drenches itself from tip of mast to water 
line in a practice test to wash down 
radioactive fallout. In seconds, thousands 
of tons of water spray through per- 
manently installed lightweight _ plastic 
pipe to clean off lethal contamination, 
‘The system will allow a ship to remain 
in action during nuclear warfare. 
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Tunnel Is Tomb for Atomic Plant’s “Hot” Scrap 
Ratway cars that go into the black hole at right above never come 
out. Their freight is worn-out radioactive equipment too “hot” for 
repair, at the AEC’s Hanford, Wash., plant. The door, shown raised, 
is a concrete, water-filled radiation barrier. When this 500-foot-deep 
cavern is filled with 12 cars, the second (left) will be completed. 


Paper Dance Floor Gets a Gleam 

Heavy paper, painted with colorful 
designs, is the foundation for this novel 
dance floor created by scientists of Philips 
Research Laboratories, electronics firm in 
Eindhoven, Holland, for a company fair. 
‘A smooth, gleaming finish of waterglass 
is shown being applied above. 
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Light Fixtures Heat Church 

Tuese double-duty ceiling lamps have 
built-in infrared heaters. A single re- 
flector on each fixture beams both light 
and heat downward over the heads of the 
congregation. The system was installed 
by a South German church in preference 
to electric radiators at floor level. 


PICTURE NEWS 
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Submarine Trainees Get Dockside Rock-and-Roll 

Reauistic gyrations of a submarine in action are duplicated in this 
ing room which simulates dives, turns and climbs. An instructor 
ted at the console (foreground) can feed in heavy weather, torpedo 
firing or engine failure. The hydraulically operated trainer is in use at 
the Navy’s New London, Conn., submarine school. 


Airport at Las Vegas Has Thunderbird Crash Wagon 
Surre the plushy mood of the fabulous Nevada resort, a high- 
stepping Thunderbird is on emergency crash duty at Las Vegas’ Me- 
Carran Field. Fitted with fire extinguishers and a two-way radio, the 
speedy Bird can reach any spot on the airport in 90 seconds flat 


—s 
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Navy’s New Fighter Missile Has Deadly, Accurate Bite 

THe “Sidewinder,” latest of the Navy’s air-to-air missiles, stands 
next to the man who will fire it, a jet pilot. Named for a vicious 
rattler, the Sidewinder can be fired singly or in salvo, and “homes” on 
an enemy plane by the heat the plane gives off. 
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“Aerodynamic” Car Fins Get Smoke Test in Wind Tunnel 

To sHow that upswept rear fins on their 1957 line reduce steering 
effort in a crosswind, Chrysler officials gave a scale model a whirl 
in the Detroit University wind tunnel, using smoke as “visible” air. 
Engineers watch above, behind glass so smoke won't get in their eyes. 


Clamp Locks Trailers on Flatcar 
Desicnep to cut handling time and 
ailers—instead of one 
new flatcar will speed rail-highway 
rchange on the New Haven Rs 
rs are equipped on top with rails 
tomatic clamps that lock into a 
dolly device on the trailer axle (right) 
ged wheels of the dolly and at the 
trailer’s front ride the topside rails. 


and 
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Huge Sweep of Water Protects Test Stands from Intense 
So INTENSE is the heat and so great the thrust when rocket engin 
are tested (left) on these stands, that deflection plates at the bases 
must be cooled with cascades of water, as at right. Up to 10,000 
gallons per minute can be forced through spray holes in the plates at 


Italians Build “Dream Bus’”’—for Today and Tomorrow 
Tus all-plastic “dream bus,” christened the 
an actuality and re 


jolden Dolphin,” is 
ly to roll on either present or future highways. 


Designed by Viberti, of Torino, for a gas-turbine engine and 125 m,p.h. 
cruising speed, it gets along now on conventional piston power 
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Heat and Thrust When Powerful Rocket Engines Blast 
Aerojet-General Corp.’s new rocket-engine testing facility near ra 
mento, Calif. The stands, 84 feet wide, 100 feet high and 64 feet deep, 
handle engines for intercontinental ballistic missiles developing a 
million pounds’ thrust, many times that of a B-52. 


Rainproof Loudspeakers Call Drill Steps from Ground 

IN THE huge athletic stadium at Prague, ground loudspeakers, like 
the one being tested with water below, coordinate movement 
for mass calisthenics. Drain holes in the base are cover 


Tower Tests Jets for Copters 
Ram gets for helicopters are put 
through their paces on this test tower 
at Langley Field, Va. During night oper- 
ations, jets at the blade tips of a spin- 
ning rotor ring the tower with a glowing 
halo. The tower is used by the National 
Advisory Committee for Aeronautics. 


. —— 


Old Bomber Tests New Engine 

Otp planes never die—they serve as 
flying test beds. Witness the World War 
II Lincoln bomber above nose-hung with 
a new Rolls-Royce turboprop. Four of the 
4,470-hp. power packs will propel the 
forthcoming Vickers Vanguard, a king- 
size version of the Viscount airliner. 
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Citroen Shows a Budget Model 

Tuus poor man’s version of the French 
Citroen skips along on 62 horsepower with 
the same frog nose and translucent roof 
as its big and more gadgety brother. The 
smaller engine and the spare tire of 
this front-wheel-drive car cuddle together 
under the hood. 


Spark Arrester Prevents Fires 

‘Tuat swirled pipe on the tractor above 
traps sparks from the exhaust before 
the gases escape at the center opening. 
It is for use on any internal-combustion 
engine at work around dry crops, forests, 
oil fields or airports, Erickson Products 
Co., San Francisco, makes it, 
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Trainer Spots Piloting Problems of Future Planes 

A FLYING machine that never takes off is helping the USAF 
solve piloting problems of tomorrow’s higher- and faster-flying planes. 
It duplicates vertical and pitching motions, and subjects a pilot to 
normal accelerations. His reactions are studied as he works the con- 
trol stick to keep a moving ball aligned on a projected sighting image. 


Directory Box Dials Telephone 
‘Tus automatic dialer (above right) 
puts calls through the standard phone 
at the press of a button. Made by the 
James Kilburg Corp., San Mateo, Calif., 
it can carry 850 numbers on its coded tape. 


I Drops Its Top 
Tue first Continental convertible since 
1948, this classy Mark II folds away 
its white-lined orlon top. A special job, 
it is built only on order by Derham 
Custom Body Co., of Dearborn, Mich. 
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High-Speed Water Jet Torture-Tests Landing Gear 
WueN the water is turned on in this L-shaped contraption, it spews 

iding carriage at speeds up 

The 

Aeronautics device tests the effect 
ar, like that be 


to 150 m.p.h. in ¢ 
new National Advisory Comr 
of runway impact on airplane landing g 


Bug-Eyed All-Weather Fighter Carries Powerful Sting 


Looxine from the rear like a giant insect, Britain’s Gloster Javelin 
can launch guided missiles from 50,000-foot altitudes at speeds over 
600 mph. It is also armed with 30-mm, guns and equipped with ra- 
dar for day and night operation. Two turbojets power the plane. 
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Robot Tractor Knows Its Route 

Etecrronic signals from a wire in the 

floor or under tape on the floor are picked 

er in this robot tractor and 

along its preset routes. Barrett- 
crivens, Northkecoks ll, maken te 


Tiny Tube Has Big Sensitivity 
For smaller TV cameras using transis- 
tors, RCA has developed this miniature 
Vidicon pickup tube shown beside a ciga- 
rette. It’s a half inch in diameter, three 
inches long. Despite its small si Ss 
the maker, it is supersensitive to light. 
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““Bazooka”’ May Dig GI Foxholes 


‘Tuus fast and easy way for a soldier to 
dig in is being developed by the Army. In 
the top photo a rocket unit is inserted in 
a foxhole-digging device. When it was 
fuse-fired into the ground, it blasted out 
the hole shown in the lower photo. 


Jeep and Ford Don New Look for Pickup Jobs 

Cas up front, well ahead of the engine, gives Willys’ new four-wheel- 
drive Jeep (top photo) more space behind for payload, and offers the 
driver better forward visibility. The Ford Ranchero, just above, com- 
bines luxury lines and more space with rugged construction. 


Three-Wheeling Through Tokyo 
Japan soon will see more of this two- 


Clipper Claims ““New Approach” 
‘THe “new approach” is to the medium- 


price field, say the makers of the 1957 
Packard Clipper, which offers many fea- 
tures of the costlier Packards, including 


improved acceleration, greater length, 
and wall-to-wall carpeting. 


seater cabin scooter that Fuji Motors is 
putting into production. Carrying a 
plastic body, ithas a 5/4-hp., one-cylinder, 
air-cooled engine and a top speed of 
37 mp.h. Price is estimated at $610. 
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Portable Radar Units Can Be Set Up in Minutes to Provide 


‘THE collapsible 30-foot “lollipop” balloon above is a fiberglass radar 
antenna, designed for air-dropping in tactical areas to detect enemy 
aircraft; on the facing page is the world’s smallest radar—it's for 
carrying by ground troops. Both are the latest developments in li 
weight, battlefront radar protection. Westinghouse designed the infls 


Chrysler’s New Big 


“300” Tops Record h 375 Hp. 
Curyster leads the 1957 


wer race with its new “300” sports 
its V-8 produces 375 hp. at 5,200 r.p.m. Standard compression is 
9.25:1, and even greater power (unspecified) is available at 10:1 
A convertible coupe is included in the line for the first time. 


Air Force and Army with “Eyes” Far from Main Bases 
table parabolic antenna for the Air Force. It weighs less than a ton, and 
can be taken apart and packed quickly in air-lift cases. The little Army 
device, developed by Sperry in cooperation with the Signal Corps, 
doesn’t use a heavy “blip” cathode-ray tube. Instead, probing through 
smoke, darkness or fog, it sounds off at any movement inside 6,000 yards. 


Water-Anchored Portable Warehouse Supported by 

Insreap of using struts, this building is held up by air from a blower 
that maintains constant pressure. Made of U.S. Rubber vinyl-coated 
nylon fabric, the 400-pound warehouse can be erected in an hour. Water 
in a built-in tube (right) in the base anchors it to the ground. 


a 
PICTURE NEwsS 


Exhaust Baffles Reverse Thrust to Stop Jet in Hurry 
SHUTTERED windows on the sides of the Hawker Hunter's tail cut 
landing distance of this British jet fighter in half. In flight, the 
vertical “Venetian blinds” seal the two openings; in braking, they 
are pivoted rearward to block the tailpipe, deflecting gases out the sit 
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New Ideas from the Inventors 


Folding Door to Ease Entry. Rear- 

seat passengers could get in or out 
of this two-door car without having to 
dislodge the driver or tilt the front seat. 


Ring to Make Pin Swallowproof. 

Even a hungry infant would 
trouble downing this outsize, ci 
surrounded safety pin. Formed across 
the center of a large metal or plastic 
ring, the pin would be too large to swal. 
low and less likely to open accidental! 


Opening out elbow-fashion, the double- 
hinged door would widen the entry 
while keeping total door span within the 
limits of cramped parking spaces, 


3 “Shingle” to Melt Roof Ice. This 

shingle-shaped roof attachment, en- 
closing an electric heating cable, would 
keep a roof edge free of snow and ice. 
It would eliminate the danger of falling 
icicles, and help prevent storm-driven 
moisture from seeping under shingles. 


Please turn the page for more new 
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More Inventors’ Ideas 


Clip to Sharpen Pencil. You'd never 

have to hunt for a well-pointed pencil 
if you had a combination clip and sharp- 
ener like this. The slide-on pocket clip 
would keep the pencil handy, and the 
slide-off sharpener would always be 
available for repairing the point. 


Spring Saddle to Unload Truck. The 
counterbalancing spring on this cra- 
dle-shaped tailgate might ease the job of 
unloading barrels or drums. A freight 
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5 Tape to Skidproof Shoes. If you were 

caught in an ice storm that made 
streets dangerously slick, applying these 
grit-backed adhesive strips to your shoes 
would give you a surer, safer footing. 
The anti-skid tapes might be dispensed, 
in season, by vending machines. 


handler would roll a drum onto the cra- 
dle, which would then lower itself, dis- 
charge the drum, spring up for a refill. 
Spring tension would be adjustable, 


i= ‘ 
| ea 


1 Armrest to Wipe Car Window. This 

weatherstrip attachment would keep 
rain out of a car-window slot, help to 
prevent rattles, and would wipe the glass 
as you rolled the window up or down. 
When the window was all the way down, 
it would become an armrest. 


8 Jig to Feed Work Into Saw. Designed 

to ride along the fence of a circular 
saw, this stock feeder could be adjusted 
to grip boards of different widths and 
thicknesses, The device would enable 
you to keep your hand safely out of the 
way while pushing the work firmly and 


evenly into the sawblade. Fishing Tent to Slide Over ce. 


Knocked down, this collapsible tent- 
pack would fit easily into a car trunk. 
A hunter or ice fisherman could drag it 
to a selected site on its sled-like runners, 
then quickly set it up for use as a shelter 
on its hinged, preformed base. 
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New Aids to Living 


| Rechargeable flashlight is equipped 

with a 24-volt nickel-cadmium battery 
that should last indefinitely if you keep 
it fully or partly charged. To recharge, 
you remove the end cap, as above at 
right, and plug the exposed prongs into 


2 Channel switcher adds remote con- 

trol to any TV set and requires 
wiring job. You just replace the set's tun- 
ing knob with a motor-driven tuner 
hitched to a palm-size channel selector 
on a 20-foot cord. Flashlight batteries run 
the tiny motor that operates the tuner. 


2 115-volt AC outlet. In ordinary 
recharging a half hour or so every couple 
of days does the trick (it can't over- 
charge ). One end of the built-in battery 
is visible 


ut left under a plastic-sealed 
condenser and plastic-sponge cushion 


3 Anchored decapper hidden under a 
shelf or cabinet is never mislaid. To 
open a jar or bottle 


you slide the cap 
between narrowing tracks that grip it 
tightly, leaving you both hands free to 
twist or lift it off. The opener handles 
screw caps, vacuum tops and pry-off lids 


4 Automatic diaphragm contro! calcu- 

tes correct exposure for indoor flash 
on this Bolsey 35-mm. camera. Set the 
unit once for film and bulb used; then a 
built-i -in range finder adjusts the stop for 
ance change. The flash gun 
vel to provide bounce light. 


2. Alliance Mie. Cou. Incr, 


Anaeler ty Callie te bee Co Amerien, 
G."Chestam Corp., 684 Nepperhan ven. Yonkers 


6 Cream by the bagful will cut down 

dishwashing in homes and restau- 
rants. Tearing off a corner of the plastic 
bag opens a controlled-flow spout. Be- 
cause cream won't pour out unless the 
pouch is tightly squeezed, a partly empty 
one can be set aside without spilling. 


shou the products shown on thee pases con be, abained, rom 
i 2, Con dltence, ON 
$5. Mlexander-Benwood & 


Ni.g 7 UE Mfc, Cox Ince 6101 


5 Clamp-on watch fits on a telephone 

dial so that plane-catching business- 
men or cake-baking wives can check the 
time as they talk. There’s a sweep hand 
to tick off the seconds and a luminous 
dial that glows in the dark. Tel-Time 
will run 30 hours on one winding. 


1. Remington Rend Blecric Shaver, 0 
3 White-Horn Cou, 588 


Brooklyn 1, N.Y. 
NY 


Disappearing antenna telescopes its 

rabbit ears when not in use to stow 
them in a receptacle fastened to the 
back of the TV set. Lifted, the dipoles 
pivot full circle on ball sockets. The 
fixture comes with dipoles that range in 
extension from 7% to 54 inches. 
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Was it carelessness that caused Billy 
Wells’ car to stall? Or had someone thrown 
a monkey wrench into the machinery? 


By Martin Bunn 


US folded the letter and put it back 
in the envelope, He regarded Stan 
Hicks, his capable assistant, with a 

doleful expression. 

“Man the battle stations!” he an- 
nounced. “Batten down the hatches. My 
sister’s son is going to visit us again.” 

Stan, visibly shaken, sat down on an 
oil drum. “You mean—Lister?” 

“The same.” 

“T remember his last visit,” Stan said 
with a tremor in his voice. “Does he still 
think he’s a mechanical genius?” 

“That was three years ago,” Gus said. 
“By now he’s probably promoted himself.” 

“He would be 18, now,” Stan mused. 
“Maybe he’s outgrown all that.” 

Gus tapped the letter. “He’s arriving 
in a hot-rod he souped up himself, it says 
here.” 

“Why not tell your sister that you're 
too busy and that Lister gets in the way?” 
Stan asked. 

Gus sighed. “I wish I could, but I just 
don’t have the heart. She doesn’t know 
how to handle him. Since his father died, 
he’s been even more of a problem. She 
says a visit with me will be good for him 
—and for her, I can’t turn her down.” 

“Too late, anyhow,” Stan said, as a 
shriek of tortured tires announced the ar- 
rival of a chopped-roof jalopy. “Lister 
the Blister is with us.” 

An undersized youth with long hair 
combed to a duck tail in the back oozed 
out of the heap and slouched toward 
them. He glanced scornfully about the 
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Model Garage. “This place is just as 
crumby as ever. Looks like you could use 
me around here.” 

“Certainly can,” Gus replied. 
need somebody to change oil, 
chassis and wash cars. We—” 

“T don't mean that kind of work,” Lis- 
ter broke in. “I want to work on engines. 
You ought to have some new blood in 
your business. What do you say, Unk?” 


“We 
grease 


“You’re getting careless, Unk,” 
Lister cracked. “‘You overlook little things.” 


“We'll see,” Gus temporized. “If you 
can prove yourself, we'll use you.” 


OR the first two or three days, Gus’s 

nephew kept pretty much out of their 
hair. He did the routine jobs he was 
asked to do without much complaining. 
‘Then one day Billy Wells came in for a 
tune-up job. 

“Want me to take care of it, Gus?” 


Lister asked with a self-confident smile. 

“Till handle it,” Gus told him shortly, 
wondering as he did if he were being 
quite fair to the boy. 

“Needs a car wash,” Billy said. “May- 
be you could—” 

“A pleasure,” Lister replied sarcastical- 
ly. working my way up in the busi- 
ness,” he explained to Billy. “After I’ve 
pulled them out of a couple of tough 
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spots, maybe they'll believe I’m as good 
as they are.” 

After Gus had put in a new set of 
points, a new condenser, four new spark 
plugs and adjusted the timing, he turned 
the car over to Lister. 

“And don’t forget to clean out the in- 
side,” he reminded the boy. “That goes 
with the wash.” 

“Yes, sir!” Lister was wearing an enig- 
matic smile. 

Stan took Gus aside and murmured, “I 
don’t like it when he’s agreeable.” 

“He can't do any harm just cleaning 
the car,” Gus protested. “Look at the 


Lister grabbed a wrench and headed for 

is jalopy. 

“Tl take care of it,” he called over his 
shoulder. 

Stan hollered at him, “Wait up! Me or 
Gus will take care of—” But with a 
screech of rubber, the jalopy took off. 

“What do you make of that?” Stan de- 
manded. 

“I'm not sure,” Gus said thoughtfully. 


N A few minutes Lister was back and 
right behind him came Billy Wells, 


beaming. “Works like a charm, now,” he 

said. “That boy is a real wonder, Glad 
you have him working 
for you.” 


When Billy haa 
gone, Gus confronted 
Lister. His face was 
serious. “What was the 
matter with Billy 


“I was beginning to think we'd never find a place to park.” 


way he’s going over the front seat. He's 
even getting after the dirt up under the 
dashboard.” 


ILLY Wells called for his car that 

afternoon and drove it away. Fifteen 
minutes later, the phone rang. Stan took 
the call. As he listened, his face began 
turning red. He nodded a couple of times 
and tried to say something, but the per- 
son on the other end wouldn’t let him. 
Finally he was able to get out: “Okay, 
Billy, okay. We'll be right down to take 
care of it. Well, I’m sorry, Billy. I can’t 
imagine what happened. Yes. Right 
away.” 

He turned to Gus and Lister, who were 
standing in the doorway. 

“Billy Wells. Something wrong with 
the tune-up job. Coughed and sputtered 
all the way home. Now it won’t start.” 

Gus took a long puff on his pipe. “Well, 
Tl be—" 
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Wells’ car?” 

Hisnephew laughed. 
“I just tightened a 
couple of nuts here 
and there. That's all 
it needed. Ask the man 
if you don’t believe 
me, Your trouble,” he 
continued, spurred on 
by victory, “is that 
you're getting care- 
less, Unk. You over- 
look the little things.” 
Jumping in his hot-rod, he drove off. 

“Maybe I have been careless,” Gus 
replied, a funny look in his eye. “Think 
T’ll just keep an eye out for details a 
little more in the future.” 

The next morning Mrs. Chambers 
came in to have her car’s idling speed 
set up, After Gus had taken care of it, 
Mrs. Chambers backed the car up to a 
pump and Lister filled her tank. He was 
very busy and very attentive. When he 
was done, Mrs. Chambers handed him 
the money. 

Gus said, “You ring it up and bring 
her the change.” Lister looked surprised. 

“Sure you trust me?” he asked. 

“I trust you with the money,” Gus 
replied evenly. 

While the boy was inside, Gus walked 
quickly to the back of Mrs. Chambers’ 
car. His practiced eye took in every de- 
tail. Suddenly he saw something very 


[Continued on page 234) 


CaF inte from the Model Garage 


OWN INTO PLACE 


Creeping seat covers can be held in 
place by tucking a length of rubber hose 
between the seat cushion and the back 
rest. Smooth out the wrinkles as you 
force the hose down. Plastic hose won't 
work as well; it's too smooth. 


When working on an engine block with 
the cylinder head removed, plug the 
blind stud holes and water passages with 
corks or pieces of cellulose sponge to keep 
them free of carbon scrapings, valve- 
grinding compound and other loose dirt. 


Please turn the page for more auto hints 


S 


Wes —— RS 


Add a low fence to the shelf behind a 
car's rear seat to keep packages from slid- 
ing forward during quick stops. Cut the 
fence from X” plywood and pi 
holster it to match the car's interior. 
Fasten it in place with small angles. 


Take a good look through the rear-view 
mirror before you back down a drive- 
way. If you start moving before you look, 
the rear deck may chop your rearward 
line of vision as you back out, so that 
it hides some object on the driveway. 
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More Hints from 
the Model Garage 


Stop tiny current leaks that steal power 
from your battery. Take it out of the car 
and wash off the current-conducting dirt 
with baking soda and water. When dry, 
paint the battery case, cell tops and hold- 
down bracket. Scrape the terminals and 
cable lugs clean for good contact and 
coat them with petroleum jelly. 


STRAPPED SEAT BACK 
‘CANNOT FLOP FORWARD 


A pair of web straps will keep the 
weight of a baby’s car seat from tipping 
a station-wagon seat forward if you have 
to stop suddenly. Screw slotted brackets 
to the side of the wagon and the back of 
the seat; loop the straps through them. 
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Brake jobs can be speeded with a rough 
caliper built around a yardstick. By pre- 
adjusting the brake shoes to slightly less 
than the drum diameter, only a notch or 
two of adjustment is needed to complete 
the job after the drum is installed. Cut 
two jaws from X” wood or hardboard, 
fasten one and fit guides to the other. 


When pouring liquids through a funnel, 
air will vent easier if a hose clamp is 
locked around the funnel’s neck to hold 
it part way out of the mouth of the con- 
tainer. Move the clamp up or down to 
provide a X” space for venting. 


You can borrow good ideas today from 


Tomorrow’s 


Test Home 


By Darrell Huff 


Poruar Science, is the X-100. It forecasts your 

next house in the same way that experimental 
“dream” cars hint at the model you'll be driving year-after- 
next. 

Like the “X” cars, it’s one-of-a-kind, cost a mint of money 
and is crammed with ideas. And like the c: 
zlingly special that you might not even enjoy it if you could 
have it. But the ideas you can get from it are something 


Hi photographed for the first time especially for 


“Stepping stones” of 
colored concrete are 
combined with cork 
tile to make this 
carpetless floor. 

The house has few 
walls, is supported 
entirely by steel 
posts and beams 


It’s hard to tell 
where indoors stops 
and outdoors begins. 
Patio is made of same 
concrete circles as 
Noor inside. Full 
glass walls, driven by 
motors, slide out of 
way. Edge of metal 
roof bends down to 
help keep out sun 


Revolving fireplace 
can be swiveled to 
face either of two 
living areas. A 

standard prefab model, 
it has its own 
lightweight chimney, 
can be installed on 

any non-inflammable 
floor or hearth 


else again. They're far 
from farfetched. 

Most of them could go 
into your next house, 
Quite a few can be added 
to your present home any 
time you want them. 
Some could be do-it-your- 
self projects today. 

This dream house 
wasn’t produced by 
dreamers. It was con- 
structed by a big mer- 
chant builder, the Joseph 
L. Eichler organization. Eichler builds medium-priced 
houses that Northern Californians buy by the hundreds. 

The X-100 was designed by Architects A. Quincy Jones 
and Frederick E. Emmons, from whose drawing boards 
have come many successful tract houses. 

Eichler built the X-100 for the same reasons—aside from 
publicity—that have led car makers to turn out high-bracket 
dreamboats. He wanted to see if some radical ideas would 
work, and he wanted to find out if the public would like 
them. 

The X-100 is primarily an experiment in space, light, 
materials and gadgets. 

Space is handled by such a dramatic flow scheme that 
you move from room to room, covering more than two-thirds 
of the 2,310 square feet, without ever passing through 
a doorw 

The outdoors comes indoors in even more than the usual 
California manner. The back wall of the house is 56 feet of 
glass eight feet high, some sheets fixed, others sliding. 

Much of the other walls is glass, too, or honeycomb 
plastic where privacy is needed. There are no conven- 
tional windows. 

To balance the light from all the window walls, much of 
the central area of the square steel roof is pierced by plastic 
bubbles called Skydomes. One bubble, 32 feet long, runs 
through the core of the house from one interior garden to 
the other. 

For equivalent light accents by night, the domes are spot- 
lighted from above. 

A steel roof of a type often found in commercial build- 
ings is supported by steel columns and beams. It is topped 
by glass-fiber insulation and tar and gravel. 

Since the steel skeleton bears all tne weight, walls can be 
anything the designer's fancy dictates. In this house the 
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opaque walls are heavy plastic-covered fir plywood perma- 
nently finished in a dark olive-green tone. 

Most outside walls, however, are translucent honeycomb 
plastic or clear glass. The daylight they bring in is spread 
through the house by reflection from the ribbed-steel ceil- 
ing, which is finished in very light gray. 

The floors are as eye-catching as anything in the X-100. 
Basically they are foot-square natural-cork tiles varied by 
plastic flooring in the utility room and unglazed gray ceramic 
tile in the bathrooms. 

The expanse of cork is broken up in the two garden areas 
by tan and gray circles of exposed-aggregate concrete. 
Made by washing the cement from the surface, they have 
the appearance of fine, dense gravel. 

Planters have been provided in the simplest possible way 
—by omitting the floor in half a dozen free-shaped areas in 
the garden rooms. Topsoil, sometimes mulched with gravel, 
fills the holes 

One mati used here perhaps more generously than 
ever before in a house is the kitchen-counter type of plastic 
laminate. All doors, slidii well as hinged, are covered 
by this impervious plastic, as are tables and countertops. 

Sliding doors made of a new form of Formica plastic not 
yet on the market dress up cupboards in the kitchen and 
utility room. The quarter-inch-thick doors have a different- 
colored plastic face on each side, making them one of the 
most appealing gadgets in the glittering house. Since you 
can reverse the doors in their tracks, you can change the 
color scheme any 

The eight-passenger dining table opposite the kitchen 
counter is also topped and edged with plastic laminate. Half 


le you want. 


Plastic dome lets in sunlight 


Ribbed-steel roof is left exposed 
to serve as ceiling on underside 


Curtain slides in hidden ceiling 
track to make movable “partition” 


Intercom doubles as radio speaker 
Indirect wall lamp of metal mesh 


Dimmer switches adjust room lights 
to any desired brightness 


Permanently finished wall of 
plywood never needs painting 


Plants grow out of “holes” filled 
with gravel in concrete-slab floor 
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Wall-less dining 
area is typical of 
X-100's free-flowing 
plan. Space can be 
closed off with 
curtains or thrown 
open to give access 
without doorways 


Gimmicks and ideas from house of 


New double-circle pool combines 
a shallow section for kids 

with a deeper one for adults 

to give a big-looking pool 


Kitchen color scheme is 
quickly changed by reversing 
double-faced cupboard doors. 
Single long counter groups 
sink, range, dishwasher, 
intercom and telephone 


DEEP GROOVE 


SHALLOW, 
Groove 
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tomorrow that you can use today 


Flat roof has plastic 
domes and floodlights for 
day and night lighting. 
Decorative walls are made 
of ordinary concrete blocks 


HALF BLOCKS FULL BLOCK 
SET CROSSWISE 


You can cook right at this 
dining table, The end 
slides out on rails to 
expose a two-burner range 
built into a center well 
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SI “bullet” 
light fixtures can 
be moved anywhere 
along electrical 
tracks that span the 
entire house. Tracks 
are a commercially 
available type that 
can be installed 

on any ceiling 


Fullawidth drawer 
pulls in the kitchen 

are simple, handsome 
strips of brass angle. 
Edges are filed smooth 
and rounded, and strips 
are screwed to tops 

of the drawer fronts 
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of the table slides on rails to one side to expose a 
built-in electric cooking top for at-the-table meal prep- 
aration and to keep food warm for buffet serving. 

All area lighting in the X-100 is controlled by dim- 
mers as well as silent switches, making available any 
light intensity wanted. 

Adding to the look of tomorrow in the Eichler 
X-100 are built-in appliances, some of which the 
public will be seeing for the first time. The jet-black 
automatic dishwasher is an ultra-quiet type (impor- 
tant in a house with few partitions) that will handle 
full dinner service and pans for eight. 

The double oven is a one-piece unit that combines oven 
with rotisserie for smokeless broiling, The refrigerator unit 
at the end of the kitchen counter puts refrigerator above and 
freezer below for maximum convenience in use. The doors 
are stainless steel. 

One wall of the master bedroom is all glass. It includes 
an electrically driven sliding door that can be controlled 
from the bed headboard. 

Open planning has been carried very nearly to its limit 
in making the master bedroom fully open to the living and 
garden rooms. A curtain is the only closure provided— 
although Eichler has hastened to point out that a full parti- 
tion could be used without affecting the structural methods. 

The house stands on a sloping site, a 30-minute drive 
south of San Francisco. Very little of its construction would 
have seemed familiar to a conventional builder. 

Work began with concrete piers topped by leveling 
plates. Cranes brought in 4” steel columns to be bolted onto 
the plates. Eight-inch steel beams were then laid across to 
support the steel roof deck. The deck was spot-welded, 
topped by glass-fiber insulation and a built-up roof, then 
spray-painted on the underside. 

The complicated slab floor was then poured—with 


“er its circles of brass to contain the areas of exposed 
Loa Tin | aggregate—and the structural phase was completed. 


A house of almost any plan and appearance 
could still have been built, even at this stage. Since 
the walls, both inside and out, bear no load, there 
is no restriction on them, Partitions can go anywhere. 
Walls can be translucent, opaque or clear glass. 

All this hints at a house of tomorrow, mass-pro- 
duced for economy—yet custom-designed to a fam- 
ily’s own tastes and needs. 

As with the dream cars that perhaps inspired it, 
you'll never buy one just I:ke it. But it will be reflected 
in many ways in your home of the future. END 


5 Handyman Uses 
for Masking Tape 


SEAL THE Di 
hole with n 


NO FURRY EDGE: patters mar stripes and borders 
painted betweer of tape. As the work dries, 
move the strips along to paint the neat stripe. 


FLAPPING BOOK COVERS can 

be re-anchored with 
cloths of ta jong the fold 
to grip the d end paper. 


~S 


What You 
Should 


Know About 


Doorbells 


By John Rogers 


IF A BELL OR CHIME QUITS, first remove the 
button, See that wires are tight on terminals. 
Then bridge both screws with a screwdriver as 
shown. If signal sounds now, the button is bad. 
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DEAD doorbell handicap no 
homeowner need live with. Any- 
one can find out why bells, buzz- 

ers or chimes don’t work, and make 
them behave. The circuits are simple, 
and the voltage so low that they are 
safe to work on. 

When a bell fails, first check the push 
button (photo at left) to make sure its 
wires are tight and not touching each 
other. If a wire is broken, strip the in- 
sulation back and reconnect it. 

If the test shows that the button is 
faulty, its contacts are dirty, corroded or 
broken. Replacing it may be easier than 
repairs; a new button costs little. 

If shorting the button terminals 
doesn’t ring the bell, the power supply 
may have failed. It will be either a bell 
transformer (which takes power from 


‘A TRANSFORMER CAN BE TESTED by touching its 
low-voltage terminals with two wires hooked to 
an auto-dashlight or six-volt flashlight bulb. If 


IGNITION) JONITION 


DRY CEU ORY CELL} former (facin 


two wires 
connected to a 


the house line) or dry cells, A trans- 
former is usually mounted on an exposed 
junction box in the cellar or attic. Dry 
cells may be in a closet or on a shelf. 
How to check the transformer. A 
slight hum is normal, but if a trans- 
former feels hot, there is a short circuit 
in the system. Before trying to locate it, 
disconnect a wire from one of the trans- 
former's two low-voltage terminals 
Assuming the transformer is not hot, 
see next whether it is delivering juice. 
Disconnect a bell wire from it (if it 
sparks as you do, see below). Then 
bridge the two terminals with metal for 
an instant. It should spark now, if the 
transformer is working. You can also use 
a bulb as shown in the photo, at upper 
left. If such a test shows no sign of cur- 
rent, you need a new transformer. But 


BELL CIRCUIT consists of 
a power source, button, 
and bell, buzzer or chime 
wired in a loop. Dry cells 
are hooked up in series— 
center post of one to outer 

ost of the next. A trans- 
page) has 
manently 
115-volt 
line. It delivers low volt- 
age to the bell circu 


BEST MOUNT for a bell transformer is a junction 
box or cover. You can fasten the type shown 
to a knockout hole in the box. If you're un- 
sure of 115-volt connections, call an electrician, 


if the transformer is operating, the bell 
or its wiring is at fault 

Test dry cells individually. Swollen 
or leaky cells are definitely bad. An am- 
meter, touched briefly to the two posts of 
a good cell, should flick over to 25 am- 
peres at least. You can use a buzzer in- 
stead; it should sound vigorously when 
connected across a single good cell. 

If even one cell is weak, it 
place all. Buy the big No. 6 ceils 
at 1% volts each. Hook them in series 
with short pieces of No. 18 wire, leaving 
one center and one outside terminal free. 

Sparks are a clue. After you're sure 
the power supply is okay, brush that one 
wire you disconnected against the same 
terminal to see if it sparl 

* If there are sparks and the bell 
rings, the button circuit is shorted. Now 


January 1957 185 


MOST LIKELY TROUBLE with chimes is a greasy 
deposit on the plungers. Clean them a 
brush and solvent, taking care not to damage 
the springs. Lubricate plungers with talcum 
or powdered graphite. Never use oil. See that 
the wires are tight and not touching each other. 


disconnect one wire from the button; 
try the power-supply wire again. 

* No ring or sparks now? The short 
was in the button. Put in a new one. 

* Both ringing and sparks, with but- 
ton disconnected? The short is between 
the wires to the button, 

* Sparks but no ring? Either there is 
a short in the wires from the power 
source to the rest of the system; or else 
there is a short in the button (or its 
wires), and the bell is defective, too. 

To find out which is the case, dis- 
connect all wires from bell, buzzer or 
chime terminals (better identify them 

). Keep the bared ends well 

Then try the power-source 
wire again for sparks, If you still get 
them, the short is in the wires. 

Inspect the wires. Look for chafed 
insulation where they pass through holes 
or over edges, or lie across pipes or BX 
cables, Separate paired wires. If you find 
chafed spots, tape them up. 

If the trouble still can't be found, 
string new No, 18 plastic-insulated bell 
wire. Don't damage insulation as you 
pull it through holes or across corners. 
Lay wire inside molding and baseboard 
grooves. Carry long runs through the 
cellar or attic rather than rooms, bring- 
ing the wire out through small holes. In- 
sulated staples come in colors to match 
walls and woodwork. 

Check the bell or buzzer if everything 
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TO SERVICE A BELL, snap off the cover. Make 
sure wires are tight on terminals. Brush out 

. Draw a piece of clean paper between the 
contacts (arrow). If bell still does not work, 


have someone hold the door button, and cau- 
tiously bend the stationary contact in or out. 


else seems all right. One way is to dis- 
connect the wires from it, hook them to 
a new one, and press the button. An- 
other is to disconnect the bell and touch 
the two wires from a good dry cell to it. 
Bells and buzzers are cheap and hardly 
worth trying to repair. 

Trouble with chimes? Since chimes 
have no contacts, a short circuit in the 
push button or its wiring will not cause 
them to g but only to hum, the 
plunger being held in the solenoid. D 
connect one wire until you can elimi! 
the short. 

New chimes are as easy to install as a 
new buzzer, but unless you plan to re- 
place your transformer, be sure to buy a 
chime that will work on a 10-volt source 

A new transformer. Current is cheap- 
er from the line than from dry cells. 
However, installing a transformer in 
place of a battery, or replacing one that 
is burned out, involves working on a 
115-volt circu 

To cut off all house current, pull the 
main switch. Then open the junction box, 
draw out the wires to which the old 
transformer is connected and detach it. 
Connect the pigtail leads of the new one 
to the same points. Solderless connectors 
make this e: If you solder the joints, 
tape them well. Connect one bell wire 
firmly and check with the other for 
sparks that may indicate a short in the 
system before hooking it up. END 


HOW IT WORKS: As air is 
pumped from behind the 
work, a vacuum forms within 
the rubber O ring. Even 
rough-sawed pieces like the 
one at left can be held se- 
curely. Atmospheric pressure 
rams the work against the 
O ring, flattening it (as be- 
low) so that the work bears 
firmly against the chuck. 


New Vacuum Chuck 
Has Iron Grip 


HE pull of air through this new 

| vacuum chuck seems to have no 
more power than a small boy 
sucking on a soda straw. Yet the chuck 
holds materials in an unbreakable grip. 
Plastics, brass, aluminum, copper, 
monel and titanium—impossible to grip 
with a magnetic chuck—are all held se- 
curely. Atmospheric pressure forces the 


work firmly against the chuck’s face 
when a vacuum pump draws air from 
between work and chuck. Fragile ma- 
terials, thin disks or shapes that can’t be 
safely held in a lathe chuck or faceplate 
are simply placed against the vacuum 
chuck and locked in place by pushing 
the button that actuates the vacuum 
pump. For example, the chuck is used to 
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VISE-LIKE GRIP of vacuum holds outboard load 
of a heavy steel file. Vacuum pump pulls 29” 
of mercury; is so sensitive that its suction varies 
with rising or falling barometer. 


grip thin aluminum disks while they are 
faced to precise thickness to become the 
rotating motor disks in electric meters. 

If the work has a hole in or near its 
center, work is gripped by plugging the 
center port in the chuck plate and open- 
ing another port between two adjo' 
O ring grooves. The air is then drawn 
out to create a band or circle of vacuum 
near the edge of the work, which holds 
it securely, 

The inventor, George F. Brewster of 
Kittery, Maine, developed the device 
from the suction-cup principle. But there 
is no mushiness or variation in the setup 
as there might be with rubber alone 
holding the work. 

The chuck can be installed on a bench 
as a multi-position vise, or on a lathe 
or surface grinder. On lathe installations, 
a rotating seal in the vacuum line main- 
tains the vacuum while the chuck spins. 
Special chucks can be designed to grip 
odd-shaped castings as long as it is pos- 
sible to create a vacuum seal somewhere 
behind the work. Installations to fit 
specific needs are made by the Sherman 
Tool & Die Co., 7 Sherman St., Charles- 
town, Mass. 
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New Popular Science feature 
makes it easy for you to 


cm, 


HOME repairs these days come high. 
To keep down the costs, you must 
make the repairs yourself. It never pays 
to have a professional do a minor job, 
even if he is available. A plumber must 
charge you for his travel time to and 
from your home as well as the few min- 
utes he spends fixing a dripping faucet. 
Beginning this month, PopuLar Scr- 
ENcE will present a monthly data sheet 
on an upkeep job that periodically faces 
a homeowner. This month the subject is 
faucet repairs; next month, patching 
plaster. Each month’s data sheet will 
solve another home-repair dilemma. 
All of this handy information will be 
presented in each issue on two pages, 
back-to-back, Cut out this one sheet, 
along the dotted line. Then insert it as 
shown below in a loose-leaf spring bind- 
er for future reference. (If your station- 
ery store doesn’t have a suitable binder, 
you can order binder 107-A from Elbe 
File Co., 411 Fourth Ave., New York 
ity.) Or punch holes in the sheet as 
‘ed, apply hole reinforcements and 
keep it in a ring binder. By the end of 
the year, you will have your own valuable 
Fix-It File of common home repairs. 


Popular Science Fix-It File 
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1 How to replace a washer 


UNECREW BONNET MUT wit ith smooth-jaw 

key wrench after closing the shutof valve 
under the sink or in the basement. Wrench 
might mar chrome; protect it with a cloth. 


EMOVE THE SCREW that holds the washer in 


It Ls inne or the eee aie Frock) is 
chewed y,, use cam-lock pliers 
hed. Diy the washer locos ancl ite out 
the recessed end of the stem. Select a new 
rather (either red or black is okay) of the 


2 How to smooth a valve seat 


IF A FAUCET STILL DRIPS with a new washer, 
the seat may be rough or nicked, and needs 
smoothing, Unscrew the handle’s escutcheon 
(if there is one), remove the setscrew that 
holds the handle on the stem, and lift 

the serrated shaft. If the handle sticks, tap 


ae) 
= — 
A FAUCET-SEAT DRESSING TOOL, costing un- 
der a dollar, will do the rest. After you've 
twisted the stem out of faucet (far left 
sert the tool (second photo) until its cut 


ing 
head bottoms. Adjust knurled nut on tool 
shank so bonnet nut engages one or two 


—=__ > 


up ————— with a screwdriver. Loosen the bon- 
net nut and slide it up off the stem. Don't 
twist it off —serrations on the stem 

large the hole in the bonnet nut’s packing 
washer, allowing water to ooze up around 
the stem when the faucet is turned on, 


eo 
threads on faucet base. Then turn bonnet nut 
to press tool down on faucet seat. Insert 
T handle. Turn tool clockwise and rotate bon- 
net nut with it to maintain cutting pressure 
Now remove the bonnet 


as tool dresses seal 
nut and tool, and reassemble the faucet. 


3 How to replace the bonnet packing 


IF WATER OOZES UP around the stem when 
turned on, packing washer in bonnet nut is 


probably worn. Remove handle and 
nut; dig out old packing screwdriver. 
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PRESS IN new gumdrop-shaped packing wash- 
er of proper size to fit the bonnet nut. Tighten 
the nut on the faucet until the stem siege 
slightly when turned,and replace the handle. 


o 


New Tools 


1, Propane Torch Has Pilot Light. This 
new propane torch burns with a low 
pilot flame when you set it aside be- 
tween jobs. A push button instantly 
switches to a high Hame for heavy-duty 
brazing and other high-heat jobs. The pi- 
lot shuts off when the torch is not in use. 


3. Extension Cord Has Built-In Ground. 
For use with tools having three-pronged 
plugs that ground them against shock 
hazard, this three-conductor extension 
cord maintains the continuity of the 
ground lead. With it you can use power 
safely out of doors or on damp ground. 


Please turn the page for more new tools 


2. Multi-Job Jigsaw. 
This little saw is a 
jigsaw with the over- 
arm in position, and a 
saber-blade table saw 
or disk sander with 
the arm removed. A 
power takeoff from a 
built-in motor spins 
at 3,000 r.p.m. You can attach a chuck 
that accepts 4” shanks for drilling, sand- 
ing, grinding, wire-brushing or polishing. 


4. Indexing Jig Sharpens Saw. Any 
table-saw blade up to 12” can be sharp- 
ened accurately with this jig. You mount 
a special high-speed grinding wheel on 
the saw arbor, and the blade—in the jig 
—is passed over it. Two indexing plates 
cover the full range of saw teeth. 
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Is Bonded to Head. A 
new chemical process that does away 
with wedging now permanently bonds 
axe heads to their handles. It seals the 
eye, thus reducing absorption of moisture 
and minimizing shrinking at the joint— 
a major cause of loose handles. 


Brush Paints in Cramped Quarters. 
Painting under narrow shelves, boat 
seats and picket fences poses fewer prob- 
lems when you use this brush. The swiv- 
el handle can be locked in any of four 
positions from in-line to right angle. The 
brush is made in 2”, 3” and 4” widths. 


More information sbour the 


‘35 Tompkins St., Cort 
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tools shown on thit and the 
Burgess Vibrocrafters, Inez, 


Tool Drives Glazier’s Points. Sim- 
ilar to a stapling machine, this tool lets 
you drive glazier's points in sash with 
one hand while holding the pane in 
place with the other. The magazine con- 
tains enough points for several windows. 
Refill points can be bought separately. 


8. Tiny Level Rides String. A chalk 
line along a wall or a string tightened 
between stake markers doesn’t sag from 
the weight of this 3” line level made of 
transparent plastic and weighing only a 
half ounce. In use, you suspend it on the 
line by metal hooks mounted at each end. 


“It caught fire,” the gruff- 
voiced man said, “so I threw 
a bucket of water on it.” 


Electricity on the loose can cause damage 
fast. It’s the reason, says this repairman— 


Why TV Parts 
Sometimes Burn Up 


By Art Margolis 


OME of the meanest TV troubles 
S are what I call cases of “electro- 

cuted” parts—they receive so much 
electricity that they burn up. If you just 
put in a new part, it would go right up 
in smoke, too. This sometimes happens 
to the best repairmen, but it shouldn't. 
Customers aren't happy about seeing 
their bills go up with the smoke, and 
the repairman isn’t happy if the cost has 
to come out of his own pocket. 

As a TV repairman myself, I know. 
Whenever I spot a burned part, I figure 
that something must have made it burn 
up. Somewhere in the set unwanted elec- 
tricity is on the loose. I replace the part, 
but before I turn the set back on, I 


check to make sure that the real cause 
is corrected. If it isn’t, one new part 
after another would keep right on 
burning up. 

In these electrocution cases, the dam- 
aging electricity is usually found in what 
is called the B-plus string, though in 
rare cases it can be hidden anywhere 
in the circuit, causing harm by remote 
control. Tracking down this electricity 
can be troublesome—and often the trou- 
ble isn’t only with the set, as I'll tell you. 


Smoke Without Fire 


OX day two men came into my shop 
carrying a set that was soaking wet. 
When I asked what had happened, a 
stocky, gruff-voiced man said, “It caught 
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fire so I threw a bucket of water on it. 
Fix it up and call me when it’s ready.” 
He wrote down his telephone number 
and the two disappeared. 

Using an electric heater, I dried the 
set out, then turned it on. Sound came 
but no brightness, I saw that the hori- 
zontal output tube was running with 
cherry-red plates. In seconds, smoke 
spewed out from a resistor in the anode 
circuit of the tube. I let the set cool, 
then turned it back on for 10 seconds 
and took some fast voltage readings. 

One reading was at the anode where 
the resistor was attached. It was sup- 
posed to carry a B-plus of 400 volts. It 
read 50 volts. The voltage on the other 
side of the resistor was correct, over 
400 volts. That meant 350 volts were 
being dropped in the resistor. 

There were two possibilities. If the re- 
sistor had increased in ohmage, it would 
drop more voltage than it should. I tested 
the resistor, and it measured 8,000 ohms, 
as it should. That eliminated that. 

The voltage could also drop if too 
much current were being drained through 
the resistor, which could happen if there 
were no control from the tube’s control 
grid. This control, called bias, has a 
faucet effect on the tube’s electron flow 
and is supplied to the horizontal output 
grid by the preceding stage, the hori- 
zontal oscillator. 

I found no bias on the control grid. 
Sure enough, the oscillator wasn’t run- 
ning. I located a coil that had opened 
up and replaced it. The oscillator fired 
up, the output grid received bias—and 
the tube and resistor stopped burning. 

When I called the set owner's num- 
ber, I felt that I should enlighten him 
on what to do if a TV seems to be on 
fire. 

“If you ever have a little smoke again,” 
I said, “don’t get scared, Don't throw 
water on a TV set except as a last resort. 
The parts usually won't burn of them- 
selves. They only smolder when too 
much electricity is pumped through 
them. Usually all you have to do is pull 
the plug out.” 

Somehow, the customer didn’t seem 
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grateful for my advice, He snorted, 
“Look, wise guy, just deliver the set.” 

I couldn't understand why until he 
gave me the address. It was the volun- 
teer firehouse. 


The Midnight Chase 


] WAS returning home from delivering 
a set one late Saturday night when a 
large sedan bore down fast on my truck 
and pulled alongside. The driver mo- 
tioned for me to stop. Even in the dark, 
he didn’t look like the law, and since I 
had about three days’ receipts in my 
wallet, I decided to make a run for it. 
I hit the accelerator, and for awhile 
had the lead. Then on a wide stretch he 
careened ahead and blocked me off. I 
screeched to a halt and reached for the 
tire iron. 

‘As the man approached, I began to 
work up a hearty dislike for people who 
keep servicemen out until the middle of 
the night-like the delivery from which 
I was now returning. 

It had been one of those stickers, too, 
a real sick chassis of an older model, 
vintage ’49. When I first turned it on 
the picture appeared, then started to 
shrink from all sides. There was some 
popping, the picture disappeared, and 
smoke poured from the horizontal cen- 
tering and focus controls. Both were 
badly burned. 

Centering and focusing of a TV picture 
is done by influencing the picture tube’s 
ray with fields of force. In today’s TV 
sets, these fields are derived from perma- 
nent magnets and electrostatic charges. 


In this older set the fields were made 
with electromagnets. The horizontal cen- 
tering control varied the electromagnetic 
field in the horizontal yoke. The focus 
control varied the electromagnetic field 
in the focus coil. Both controls did this 
by being variable resistors in the path 
between the TV's power supply and the 
electromagnets. 

Since these controls were burning, it 
meant that too much electricity was pass- 
ing through them. But why? By turning 
on the set for 10 seconds at a time I was 
able to make voltage readings with my 
vacuum-tube voltmeter before it began 
smoking, I found a condition that's really 
rare. 

House current enters a TV set at about 
117 volts AC. The power transformer 
takes the 117 volts and steps it up to 
about 350, Then a rectifier and filter 
network transform the 350 AC into 
350 DC. This 350 DC is called B-plus. 

When I read the voltage output of the 
power supply I found, instead of the 350, 
over 600 volts! A few turns of the trans- 
former primary had shorted, so instead 
of the transformer stepping the 117 to 
350, it stepped it to over 600. All that 
extra electric pressure pumping through 
the controls was literally electroc 
them. A new transformer plus changing 
the controls cured the condition. 

But this wasn’t half the trouble that 
I then got into—out there on that lonely 
road, The man was running toward me. 
I gripped the tire iron tighter. Suddenly 
he crossed into my headlights and I saw 
him—the customer I had just delivered 
the set to. I tried to think what I could 
have done wrong. 

“You're a hard man to catch,” he 
huffed, holding something out to me. 
“You dropped your wallet under the set.” 


The Set That Starred Germs 


pet ‘ORS at a nearby medical- 
research lab use a TV camera and a 
21” monitor set to peer into the private 
lives of bacteria under a microscope. On 
the day that I was called there, the bac- 
teria were performing without an audi- 


ence because the screen was blank. It 
showed light but no picture. 

One thing was easy to spot—a charred, 
electrocuted resistor. As I replaced it, one 
of the doctors who seemed interested in 
electronics peered over my shoulder. 

“Burned-out resistor, huh?” 

I nodded, but already my instruments 
had told me something else. There was 
no B-plus voltage on the anodes of the 
tubes to.attract the tubes’ electron flow. 
I went to work. 

The doctor looked puzzled. “Now 


what? You've already changed the re- 
sistor. Isn’t that all?” 

I tried to think of something to ask 
about bacteria, but couldn't. Using the 
ohmmeter, I checked the resistance from 
the anodes to zero potential (chassis 
ground). Instead of a high resistance, I 
found a very low resistance—a short. 

A condenser attached from a 350-volt 
B-plus point across to zero volts had 
shorted. The 350 volts was being dumped 
out through the short before it could get 
to the anodes. The resistor was in the 
path of the onrushing B-plus and had no 
choice but to become electrocuted. 

I pointed to the condenser. “There's 
your real trouble, Doctor. With no B-plus 
on the anodes of the tubes, you got no 
picture. You see, the resistor was only 
the symptom, not the cause.” 

When I had replaced the condenser, 
sending the B-plus to its proper destina- 
tion, a soundless scene of slowly oozing 
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life reappeared on the screen. The doctor 
beamed. I said I didn’t think it would 
ever replace Marilyn Monroe, but he 
didn’t seem to mind a bit. 


The Girl | Left Behind 


OMETIMES a TV part dies of slow 
electrocution. Instead of burning up 
immediately, it receives a small 
of lethal electricity at a 
it has to give up. This is what hap- 
pened to a set whose owner will not be 
calling me for service any more. 

The last time I was there, an unsmil- 
ing, stocky woman ushered me into the 
living room where sat her daughter, a 
carbon copy of the mother, but 20 years 
younger. Her name was Rosalie. 

1 went to work on the TV. There was 
no video, only light and sound. I located 
a bad video amplifier tube and changed 
it. As the new tube heated, some video 
slowly came back on, but it wasn’t too 
crisp. All the time | was working I was 
aware of the mother keeping up a steady 
stream of comments. “Be careful of the 
Jo you own your own. business— 
don't scratch the end table—my daughter 
could have married anyone she chose.” 

Since the video was not too good I 
checked further. The plates of the new 
tube had turned a slight shade of pink. 
It was drawing too much current. 

When the 350 volts B-plus leaves the 
power supply, it goes to many anodes. 
Some of the anodes need the full 350 
volts, others less. Resistors are thus 
placed in the pathways to drop some of 
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the voltage. The larger the resistor is in 
ohms, the more voltage it drops. 

For this particular anode, there was a 
10,000-ohm resistor designed to drop the 
350 volts down to 120. But the resistor 
had shorted down to 400 ohms, dropping 
the 350 down to just 320. 

This excessive electrostatic potential 
really pulled the tube’s electron stream 
to the anode. A lot more current flowed 
than the tube could stand, and that’s 
why the plates lit up pink. In time the 
overworked tube would have burned up 
like its predecessor. I changed the re- 
sistor and the video came on clear. 

The mother hadn't stopped for air, but 
as I was leaving she surprised me with 
a smile. I was trying to figure out why 
when I suddenly did a double take. The 
last thing she had sai 
“You'll pick up R 


How | Lost My Fee 


GERMICEMEN frequently trade favors 
with friends and business acquaint- 
ances. Like Sam, the barber. He cuts my 
hair, I fix his TV. But here’s one of the 
queerest deals I’ve ever made. 

My wife, Lea, rode out with me one 
night to deliver a chassis to a large old 
house “at 1209 High Street. As we 
entered, we were greeted by a roomful 
of people cavorting noisily to a loud 
tom-tom beat. What a party, I thought. 

From the crowd, the set owner mo- 
tioned me to install the chassis. 


How to make 


R PRESSURE is a clamping force not used 
often as it might be. But each job will 
need a setup designed just for it. In t 
setup a heavy balloon contains the air. 


8 Problem-Solving 


By R. J. De Cristoforo 


OU can buy a clamp to suit just 

Y bout any woodworking problem. 

The trouble is that, for most of us 
ordinary guys, the expenditure isn’t justi- 
fied. We don’t need the particular clamp 
often enough. 

A homemade clamp or fixture may 
serve just as well. Some of the clamps 
pictured here will suit only one special 
job. Others are more adaptable; it'll pay 
you to make them because they'll be- 
come permanent equipment. 


Please turn the page for more clamp ideas 


Clamps 


You can exert a lot of pressure and do 
a lot of holding with bolts, turnbuckles 
and the like. In making clamps, these 
would be your main stock in trade. But 
you ought to consider, too, what it’s pos- 
sible to do with air pressure and the 
weight of water. ~ 

I know one chap, for example, who 
had the problem of gluing a large sheet 
of veneer. He solved it neatly by putting 
a child’s wading pool on top and adding 
water to provide uniform pressure. 
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the 
cord keeps 
Avoid using clothes- 
It stretches too much, 


a 


THE WEIGHT OF WATER can son imes be 
sed to apply clamping force. The problem 
» the water. This setup shows how 
» heavy-duty balloon might be used. 


BANDING A DISK with a strip of veneer ¢ 

is no. proble Cut the strip to 
exact length by a te on the disk, apply 
glue, and hold the strip in place with a | 
spring and two $ hooks. A serap corner of disk 
material holds the strip ends snugly in place. 
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LEG SCRAPS AND SASH CORD, 
turnbuckle, solve the perennial problem 
of gluing legs to a round colum 
cutoffs up on the 
cord, and hammer dow 
until the ma 


WING NUT. 
AND WASHER 


6 A,SPgCIAL Press enables you to. make lami 
nated curved wood parts by gluing together 
thin pieces. In bandsawing the forms (one 
cut makes both male and female), cut the 
curves deep enough to allow for spring-back— 
wood's tendency to return to its original shape. 


Waxaaxis 


We x\"s ie" STEEL 
SCREWED TO BLOCK 


DRILL AND TAP, 


Fon EYEBOLT) 
Se EVEBOLTS: 


‘E LONG SECTION THROUGH BLOCK 


HOLE 


is like a 


7] 2208-70;4DE GLUING, for proje 
cutting board can be done effectively with 
an easily made glue press. Use a scrap block 
between the ends of the bolts and the wood 
being glued, Use waxed paper under the glued 
pieces to keep them from sticking to press. 


BEND TABS DOWN 
OVER HARDWOOD 
Vy BLOCK 


HARD ALUMINUM 
SHEET, Vig THICK 


‘ 
use’sHooK In / 
EACH BRACKET 


ASSEMBLING A PICTURE FRAME can be a frus- 

trating experience. But not if you use this 
handy rig—four metal brackets, some chain and 
a turnbuckle. The brackets shown were made 
from hard aluminum sheet. The setup can be 
used for square or rectangular frames. END 
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Wordless 
Workshop 


New Tilt-Slide Sash Makes 
Washing an Inside Job 


ERE is a double-hung 

window with sashes 
that not only slide up and 
down but tilt inward at any 
angle like a hopper. 

For jobs such as wash- 
ing or repainting, you can 
do “outside” work while 
still in the house. Stops on 
the outer sash are so posi- 
tioned that it will lie flat 
above its mate without 
touching. Either of the two 
sashes can be tilted open 
for ventilation at any point 
on the runners, 

The new window, called 
Twin Tilt by its maker, 
Brown-Graves Co., Akron, 
Ohio, comes permanently 
assembled in its frame, 
with all hardware in place 
including two spiral bal- 
ances for each sash. Avail- 
ble at lumber dealers in a 
iety of single- and mul- 
tiple-pane it costs 
from a_unit. 
There are standard siz 
for new construction or old 
houses being remodeled. 


of each sash, Either or bot 


A DOUBLE-HUNG WINDOW, sashes slide up or down in 
use. Instead of weights, cords and pulleys, they 
lift on built-in spiral balances with adjustable tension. 


IT COMES INDOORS 


1V’S A HOPPER WINDOW, hinged at the bottom FOR OUTSIDE JOBS like painting and cleaning, 
sashes may be each sash can be tilted all the way in, an 


tilted in at any angle for no-draft ventilation. you don't have to remove storm sash or screens. 
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life with this unit that shoots— 


More Sparks 


Cold Starts 


on a frigid morning, you could 
press a button that would multiply 
the single spark at each plug into many. 
You'd have not just one chance, but 
several, of firing the gas-air mixture 
each time a piston compresses it. 
Instead of cranking many turns, the 
starter might get action with a dozen. 
You'd be rolling before the battery runs 


Sour as your car starter grinds 


Zero weather? Your car will leap into 


for 


down. With a weak battery, those mul- 
tiple sparks might make the difference 
between starting and not starting. 

A flock of sparks is what a home- 
made spark expander provides in my 
1947 sedan. With it, my engine has never 
failed to start on the first try—not even 
after five days in a snowdrift. 

The main part of the expander is a 
vibrator like that in a car radio. While 
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ter- 
ive- 
2, 


. HOW CHASSIS LOOKS when wired. Prong 4 
is not connected. Use only rosin-core solder, 
not the acid-ux type, Next, solder four long 
wires to the switch before installing it. 


the distributor points are breaking open 
once (sluggishly, since the cam is turn- 
ing slowly) the vibrator makes and 
breaks the spark-coil circuit many times, 
generating a continuous spark until the 
points close again. The action is like that 
of the buzzer ignition in the old Model 
T Ford—but superior because the modern 
parts are better. 

Since it does not boost voltage, this 
spark expander cannot harm the regular 
points, coil or condenser. It actually 
takes over the work of the points during 
rting. The coil and condenser do only 
their regular jobs, though more rapidly 
(as if the engine were running at high 
speed) for a brief period. As soon as 
the motor catches, the spark expander 
drops out of the circuit and has no 
further effect on ignition. 


8 


204 rorutak science 


2. MAKE A 1” HOLE on top of ready-made ch a 
chassis punch 
and file be- 
n the hole, 


sis that forms case of unit. Use 
s shown, or drill circle of holes 
tween, Mount a four-prong socket 


=~ 
6. MOUNT CHASSIS BOTTOM on clean, bare ~ 
metal to make good ground contact. Here it's 
held on a heater bolt by a second nut. Chassis 
is then attached with self-tapping screw: 


You can build it for about five dol 
and in less than an evening, The wiring 
is simple, and all parts can be bought 
at any radio-supply house. Get a six-volt 
vibrator and five-ohm re: if your 
car has a six-volt system, 12 
and 10-ohm resistor for a 12-volt car, 

To install the unit you mount the 
case somewhere under the hood and 
place a switch on or under the dash. 
There are only four wires to hook up. 
You do not change any existing wiring. 

The unit can be left in the year round, 
or the vibrator can be pulled from its 
socket and kept in the glove compart- 
ment during mild weather. It may come 
in handy even then if the battery hap- 
pens to be w& 

Two simple checks show you how to 
connect the vibrator and where to hook 


two-terminal 
strip. epee Cage ay them, and 
fasten the strip in place with bolts and nuts. 


6-08 2OLT 
euULS 


7. FIND PROPER TERMINAL on starter relay or 
solenoid with two wires attached to a bulb. 
The terminal you want will make the bulb 
light when starter is turning, but not otherwise. 


the expander into the starter circuit. For 
one you need only the parts that will go 
into the unit. To find the proper terminal 
on the starter relay or solenoid, you can 
borrow a bulb from the dash or dome 
light, or use a doorbell or buzzer. Check 
with it »° shown in the drawing above. 

On cars that have no solenoid switch, 
the lead that would otherwise go there 
can be connected to any hot terminal 
through a 10-ampere fuse. 

To start up fast press the spark-ex- 
pander switch while the engine is being 
cranked. Let go when it catches. On 
solenoid-equipped cars, the vibrator 
stops as soon as the starter does. The 
switch is needed to open the distributor 
lead to the vibrator, which might other- 
wise cause misfiring from road shocks. 
—Julian M. Sienkiewicz, Brooklyn, N.Y. 


4. WIRE PRONG 1 to a lug under a mountin; 

nut. Solder resistor from a terminal (mark it 
B) to prong 2 or 3 (whichever is second coil 
terminal). Wire the other of these prongs to P. 


| aay 
‘SPARK 
EXPANDER 


RESISTOR 


VIBRATOR 


DPST PUSH-BUTTON 
VY SWITCH 


8. MOUNT THE SWITCH on a bracket or in a 
hole in the dash. Run wire from P to same 
side of switch as wire from distributor. Connect 
wire from B to side hooked to solenoid lead. 


PARTS LIST 
(Flesi- 


Vibrator (Radiart S307 for 6+ 

ol, $503-12 Jor 13-volt 

System) 

Four-prong socket (Amphe- 
RSS) 


Aluminum chassis 
Me 635, 
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How I Save $350 
a Year on Car Costs 


By Arthur C. West 


garage foreman, practically put 
$2,495.50 in my pocket. 

We were looking at a 1949 De Soto 
that I had just bought secondhand for 
$2,000. It had only 3,500 miles on the 
clock. Three months before, the car had 
sold new for $3,000. 

“You saved a nice bit of change there,” 
my neighbor remarked. “But do you 
know-that’s just the beginning. You 
could save a couple of thousand more be- 
fore you trade it in.” 
| but interested. 

y setting up your own main- 
tenance program,” he continued. “And I 
don’t mean doing just the oil and grease 
jobs at home. You have spare time, You 
could soon learn enough to handle 90 
percent of your own re] 

from the money you'd s: 
could probably double your ca 
by careful preventive maintenance. This 
buggy will go 100,000 miles. Why not use 
it all to spread depreciation thin?” 

I took him up on the suggestion. Today 
I'm doing jobs that | never thought of 
doing before. A timing light is no longer 
a mystery to me. Neither are brake shoes 
and carburetors. 

With the maintenance program that 
my neighbor helped me set up, I've saved 
an average of over $350 annually for 
the past seven years. A great part of this 
represents savings made through my own 
labor—at a time when professional labor 
is at an all-time high. 

Pm still driving that ?49 car and it’s 
still far from a junkyard. Already it has 
given me around 80,500 miles of depend- 
able transportation at the far-below- 
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Ores years ago, my neighbor, a 


average cost of 5.8 cents a mile. As a 
member of the U. S. Border Patrol along 
the Mexican border, I work with cars 
that must take rough going. And my fam- 
ily car isn't pampered either. Yet this 
5.8 cents includes everything—deprecia- 
tion, servicing, repairs, insurance and 
license fees, and fuel. Today's average 
motorist, says a big accounting firm, 
spends 10.8 cents a mile. 

But I don’t figure my savings on that 
figure; costs were lower when I started 
doing my own maintenance in 49. In- 
stead, I've taken the national auto-cost 
average of 1953 as a mean. This was 
8.9 cents a mile, 3.1 cents more than my 
5.8-cent cost. On this basis, my overall 
saving for 80,500 miles’ has been 
$2,495.50—the price of a new car. 

What are the jobs | do? The accom- 
panying tally of my expenditures over 
seven years indicates some of them, For 
ance, I repack front-wheel bearings 
and universal joints, adjust and replace 
ignition points, clean spark plugs and 
adjust brakes. When brake linings are 
worn, I pull off and replace the shoes. 
I keep an eye on radiator hoses, brake 
hoses and electrical connections. 

If necessary, I can replace leaky hy- 
linders with new ones, 
tell whether I need a new fuel pump 
(and install it), and handle minor body- 
repair and touchup jobs. I have also 
learned what not to do. For instance, I 
don’t have wheels balanced unless there 
is evidence of tramp or shimmy, or have 
wheels aligned unless front tires show 
telltale scuff marks. I do my own wheel 
balancing, but leave aligning to a pro. 

Good tools pay off. On the advice of 
my garage-foreman neighbor, I started 
my maintenance program by laying out 


Tress oys oooh yya4 SUA AAAS, 
TALLY oF Cam Cosrs roe / vears 
tas ees at 


tubricants and parts Ler Covage repnairs. and por chageg 
ir fi AT / ) v, 
(“pair jobs AT Hong ovolung _Skace £ER) (eg 


Motor D,/ 
O1-Per <andiges 
Sree6e, other (abes Vhoe 
J brate-wshoe! <ylndag //.20 
2 bake Hoseg tho 
Set of brake Thoeg bys 
Volbage reg ulatop 4B 
Fan belts, radiitorhece bir 
ebure te repair Ait . Xho 
F sats ot port »0 | One guar) /9.20 


and c indencere a 
‘vical ap a Oe (Of. ev 


Complete metor 2"rh aul, 

(Rela diG new MORE wrisk 

PINS, bearing “aserts, 

temng Chain and ator mount, 
Valve job. Chg fprarer Z 

tah ater repaired Whoo 


. 7 
‘20, 
Bea ot ae TD 


R WEST and hi 
peruye: (eeriaa 
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FREE BREATHING is essential to good engine 
performance, but servicing the air cleaner is 
a chore most gas. stations It’s easy. to 


A COMPRESSION GAUGE spots little troubles 
before they become big ones. West checks with 
it every time he cleans plugs. A drop in com- 


: List of Auto-Repair Tools 
2 Portable air compressor (piston 
2 type, with tank), secondhane 


and qu 


{blow gun and tire chuck.. 

: d_ pump for transmission and 

{differential grease.... 2.50 

: set 

1 drive), plus deep socket for spark 

+ plugs! 37.00 
3 crescent wrenches (4, 8", 6.50 


t of screwdrivers, including 


Phillips Nos. 


Set of ignition tools, feler gauge 


and spark-plug gauge 5.00 
Timing light 4.00 
= Compression gauge. 5.10 
+ Brake-adjustment tool, and master- 
$ brake-cylinder fluid filler. 2.00 
+ Rear-wheel puller. 7.50 
{> Three-legged bumper jack, and 
+ two safety horses for rear axle... 


Tri 
* eter, filler bulb and 


battery charger, hydrom- 
istilled water 


Auto-repair manual 


Miscellancous, not ove 


Total. 
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pression may show need for valve or ring work. 


do yourself, as West does every 5,000 miles, 


3275 for tools. My friend insisted that I 
+ buy topnotch tools, and at the time the 
price seemed pretty steep. But I paid for 
them in my first year’s savings. 

Checking my tool list, you'll note that 
the most expensive item was a portable 
ir compressor. condhand. How- 
ever, it's the most indispensable tool in 
my garage. I use it to pressure-lube the 
car, clean the interior, inflate the tires, 
touch up body paint, quick-dry newly 
cleaned parts, and tidy up my shop. 

A manual is mighty handy. With the 
tools, I bought a good motor manual. At 
first, I didn’t quite appreciate all of the 
useful information it contained. But I 
was careful to consult it each time I 
tackled a repair job. (It's important to 
buy one that's up to date.) Results were 
so successful that within six months I 
decided I was quite a mechanic. It took 
an incident to teach me that I wasn’t. 

The day before I was to start on a 
long trip, I made up my mind to take 
the carburetor apart and clean it out. 
There was no real need for this, but I 
wanted to prove that I could do it. 

Overconfident, I forgot all about my 
manual, tossed the carburetor parts hel- 
ter-skelter into a pan, cleaned them 
and started the reassembly. But I 
couldn't remember what went where. 

After three hours I grew panicky. I 
put in a call to an auto parts-supply 
house. A new carburetor would cost me 


125 


HOME LUBRICATION may not pay off, grease 
i job, but attention to such de- 
ning fittings before applying the 


gun does yield dividends in long car life. 


neighbor came home about 
and I smuggled him into my 
arage. He took one look and_ said: 
“Where’s your manual?” 

He flipped it open to an exploded 
drawing of the carburetor, laid out the 
parts in corresponding order, and had 
the thing back together in 30 minute 

“Your manual is a big help,” he re- 
marked as he worked. “But don’t rely on 
it 100 percent. When you take down 
anything with more than two parts, lay 
the stuff out in order. Index parts, if 
necessary, with dabs of paint or scribe 
marks. I've been meaning to tell you 
this, too: It’s good to keep a file of main- 
tenance tips you find in magazines.” 

Lubrication is inexpensive. | don't 
go for the idea that a 1,000-mile oil 
change is mandatory. I only change the 
oil and oil-filter cartridge every 5,000 
miles, except when I run into a dust 
storm. Then I change right away. 

I use the best motor oil I can buy, 
and get it by the case. I could save more 
by buying it in bulk, but the quart cans 
are convenient. Each time I change the 
oil and cartridge I clean the carburetor 
breather and the oil-breather cap. My 
car went 65,000 miles before it needed a 
ring job. 

For general lubrication, I now use the 
new, all-purpose grease. A 35-pound pail 
cost me about $6, and will last the life 
of my car. I shoot it into all chassis lube 


$40! My 
this time 


FOR BATTERY ECONOMY, West buys one with a 
long guarantee, checks ‘water weekly, keeps it 
fully up with a home charger, and sees that the 
cable terminals are always’ clean and tight. 


fittings, wheel bearings, universal joint 
water pump and other fittings every 
1,000 miles. The only other lubricants 
necessary are rear-end grease, transmi 
sion oil, a can of fine machine oil, and a 
lube stick for the door and hood catches. 

Other maintenance chores have be- 
come routine, too. The lesson I learned 
when I disassembled my carburetor was 
a good one. My manual has made most 
light repair work fairly ea 

I use a compression gauge each time 
I remove the spark plugs for checking 
and cleaning. Any sudden drop indi- 
cates valve or ring trouble. 

But when [ run into major mechanical 
work, I “let George (a dependable ga- 
rage mechanic) do it.” 

Overinflating my tires somewhat has 
contributed a large part to my main- 
tenance savings. [ also check them week- 
ly, and rotate them every 5,000 miles. 
My car's original set wore smooth at 
13,000 miles when I ran them at the 
recommended 24 pounds. 1 replaced 
them with a set of first-line tires and in- 
creased the pressure to 30 pounds. 

When this set wore smooth, I had 


T MONTH... 
Would YOU dunk a typewriter in water 
to clean it? Some pros do, An article in 
the February issue will tell you how to 
do such cleaning at home. 
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them retreaded—not recapped—and I 
have been using retreads ever since. Re- 
treading the original set gave me another 
20,700 miles of life. The next set of re- 
treads, which I drove 4,000 miles over 
dirt and gravel roads, didn’t do so well 
—only 17,500 miles. I buy retreads only 
from a reputable outfit, and always look 
them over to make sure the carcasses are 
fresh and not weather-checked. 

That 5.8-cents-a-mile average breaks 
down like this: Figuring that my car will 
have no resale value by the time it has 
run 100,000 miles, depreciation over 
seven years has been about $1,500, which 
comes to $214.28 per year. (Actually, 
the car will still have at least junk value 
—and more on a trade-in.) 

The maintenance tally I keep shows 
that I've spent $808.21 in seven years, To 
this I must add depreciation on the 
$275 worth of tools bought when I 
started my program, Most shops spread 
tool depreciation over 10 years; seven- 
tenths of $192.50. This brings 
total maintenance costs to $1000.71, or 
$142.95 per year. Insurance has cost me 
$438.85 and license fees, $108, That's 
$546.85, or $78.12 per year. 

Lumping the yearly figures gives a 
total of $435.35. Divide this by 11,500 
miles (my yearly average) and the result 
is 3.8 cents a mile for all expenses other 
than fuel. Here I use a liberal estimate 
of two cents a mile, based on 15 miles 
to the gallon at 30 cents a gallon. 

Besides the low maintenance cost, 
there are the savings that will result from 
my car’s flipping the 100,000 mark before 
I turn it in, Each year that I drive it costs 
less in depreciation, and I have found 
that maintenance costs don't rise as the 
car grows older, because I have kept it 
up properly. For example, I have never 
had to replace a front-end part. 

With such maintenance, I can count 
on running the car those 100,000 miles. 
By then, I will have the price of a pretty 
flossy new automobile. As soon as I 
wrote off the price of my new tools in 
1950, I started banking $30 a month. 
There will be no financing charges on 
my late 1958 model. END 
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2. Flashlight Is Kept Handy. Reach 
under the dash, and this flashlight is 
at your fingertips for an emergency, 
Held by a spring-clamp bracket 
mounted with a thumbscrew, it can 
be swiveled out of sight of pilferers. 


3. Fitted Liner. A 
snap-in liner on the 
floor, sides and tail- 
gate lets you stow 
cargo in a station 
wagon without 
scuffing the inte- 
rior. Of heavy 
washable, plastic- 
coated material, it 
is made in sizes to 
fit all late station- 
wagon models. ~ 


More information olout there new car products can be 
Inc, Wichita, Kan. 

The Wagontine! 

4. Wesein Con, 


4, Flag Is Highway SOS. Unfurl this 
sign from the window of your stalled car 
to get a quick response on a busy 


New for Your Car 


1. Jack Gives Two-Point Lift. One 
cradle of a new triangle jack goes 
under the bumper, a second under the 
springs or axle. Then you turn a crank 
on the end of the screw-controlled 
bumper arm, and a chain draws up 
the axle arm with it. Result: The wheel 
is raised with the fender. The manu- 
facturer says that the jack will hold 
a car safely on a grade or sloping 
shoulder without wheel chocks. 


throughway. The 12”-by-12” flag has 
yellow reflective letters on a red field. 
It furls in a tube for storage. 


sanuary 1957 2Il 


How to Choose 


FL REPORT 


By Hubert Luckett 
and Robert Gorman 


F YOU had to pilot a car along a 
bumpy, winding road at 100 miles 
an hour—and never stray more than 
a quarter of an inch from the center- 
line—you might get some idea of the job 
an electronic amplifier takes in its stride. 

This amazing little collection of tubes 
and wires is what makes radio, TV, tele- 
phones—and phonographs—work. It stays 
right on the road with nals that may 
weave millions of times a second. And 
it magnifies those signals. 

The electronic amplifier is by all odds 
the most powerful magnifier ever in- 
vented. Mt. Palomar’s giant telescope 
can enlarge images a paltry 1,500 times. 
But an ordinary amplifier, such as you 
might have in your own home, can 
crease signal power 100 billion times or 
more, 

That kind of muscle is essential for 
hi-fi music systems. The power put out 
by some good pickup cartridges is 
awfully, awfully small—you'd need the 
energy from 10 million of them to light a 
flashlight bulb. But after the amplifier 
gets through with it, this puny signal is 
powerful enough to generate sound that 
will rattle windows a block away. 

We tested and listened to 20 of the 
amplifiers listed in the specification chart 
on pages 214-15. What we found may 
help you save money—and hear better 
music. 

How much? The chart lists only am- 
plifiers selling for $100 or less. One rea- 
son for this limit is lack of space to 


the Right Amplifier 


Here’s the part that puts muscle 
hi-fi. Some makes put a lot of music in, too. 


your 


include all amplifiers. But more impor- 
tant, we found that about $100 will buy 
as much amplifier quality as the rest of 
the average hi-fi system warrants, And 
amplifiers selling well under the $100 
limit will give a lot of good listening. 

Costlier amplifiers, which we did not 
try to cover, are better of course. They 
will even make the cheaper pickups and 
speakers sound better. We tried it. But, 
unless you blow fancy money—$600 up— 
on your rig, you'll get most music-per- 
dollar by sticking to a moderately priced 
amplifier and using any extra money to 
upgrade your other components. 

What to compare. Key specifications, 
as supplied by the manufacturers, are 
listed in the chart. But, of course, you 
can expect variations, Our spot checks 
indicate that an average sample doesn't 
always meet its maker's specs. 

In any case, you can't judge sound by 
figures alone, The engineers decide by 
listening, and you should do likewise. If 
possible, compare the sound of several 
units before you make a final choice. 

Power. We monitored our test ampli- 
fiers with an output meter, which shows 
average power, and an’ oscilloscope, 
which reveals the peak output needed for 
very short, very loud tones. With ordi- 
nary recorded music—from solos to full 
symphony orchestra—average power runs 
around 0.3 watts but may jump to 1.5 
watts. That's very loud music. 

Peaks are another story. They shoot 
to nearly 20 watts. They go past so 
quickly, however, that you might not 
notice if your amplifier missed a few. 
Everything considered, a good amplifier 
with a rated output of 10 watts should 


Fourth of a series on shopping for hi-fi components. Next month: Loudspeakers. 
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the amplifiers listed o 
output 
(next 
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Hi-Fi 


AMPLIFIER 
SPECS . 


MAKE AND MODEL 


asco 


GROMME 


“BELL 2285 pa 
HARMAN-KAROON hoy 3% 


PRELUDE 


GROMMES 10 PC 


TAFAYETTE LAS4A 


‘BOGEN OBI 


ALLIED (KNIGHT: 


TAFAYETTE 2% 


CRAFTSMAN 3% 


STROMBERG-CARLS: 3% 


BOGEN 0B: 


ai 


SONOTONE HFA 150 


TATIONAL TORTZON To Td 2a 


RAULAND:BORG a 


GRONMES 20 PG 2% 


‘ALLIED (KNIGHT) DELUXE 4) 2%, 


WARMAN- KARDON 7 | 


MELODY I) 


BOGEN D820 


ELECTRO-VOICE AISCL 


NOTES: n.s. Information not specified by manufacturer 


under the stated signal condition 
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This test (see text) does not represent normal amplifier operation, but does give a partial clue to the relitive margin 
stability. Figures are for the smallest pure capacitive load, across the output of the amplifier, that will cause oscillation 
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Available completely wired at $79.95 


«Power amplifier only; separate preamplifier can be mounted in any position 


wer amplifier(s) only; separat 


‘Power amplifier only; separate preamplifier measures 9%” x 334° x 442" 


Preamplifier measures 12-9/16" x 334" x 4747 
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be enough. It should handle a 20-watt 
peak without strain. 

The transformer. One reason power 
costs money is that it needs a husky, 
well-designed output transformer. The 
type and amount of the transformer core 
material give useful clues to an ampli- 
fier’s power-handling ability. For cores, 
grain-oriented silicon steel rates tops with 
the experts; you need less of it than of 
the more conventional “audio iron,” 

The design of other circuit elements 
also influences clean power output. The 
net effect of circuitry and transformer 
is roughly indicated by an amplifiers 
power output at 30 cycles. 

Distortion. One clue to the quality of 
an amplifier’s sound is the percentage of 
intermodulation (IM) distortion. The 
amplifier causes this when it combines 
different musical tones to make new 
tones that were not present in the orig- 
inal music. Naturally, the lower this dis- 
tortion, the better. 

Frequency response. This is the fig- 
ure you see advertised most: the range 
of sound frequencies an amplifier can 
handle, and the way it handles them. A 
completely “flat” amplifier reproduces its 
full range uniformly—that is, without 
emphasizing or diminishing any tones. 

Critical listeners may haggle about 
how broad and flat response should be, 
but it’s safe to require a minimum range 
of 40 to 12,000 cycles at full rated out- 
put. Variations from “flat” should be no 
more than two decibels (db). 

Damping factor. When the mechan- 
ical parts of a loudspeaker are set in 
motion—especially by sudden bursts of 
sound—they want to keep on vibrating. 
Unless the amplifier “damps” the speaker 
by a kind of electrical braking action, 
these “hangover” vibrations may slur the 
sound. A damping factor of five or more 
should be enough. 

Stability. An amplifier should never 
make a sound—only magnify signals fed 
to it. Sometimes an amplifier becomes 
an almost-oscillator—a tone generator— 
when the designer tries to eliminate the 
last bit of distortion without increas- 
ing cost. This is okay until parts change 
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with age, tubes weaken or line voltage 
drops. Then a loud note may push 
the almost-oscillator over the borderline. 
It oscillates, 

You may hear the oscillation as a 
squeal or a lower-pitched “motorboat- 
ing” sound. It may also be inaudible—a 
frequency humans cannot hear—but even 
this makes music sound harsh. 

We found that three of our ampli- 
fiers were borderline oscillators, even 
though brand-new. Two generated an 
inaudible oscillation without any special 
pushing; one gave a low-pitched tone 
when pushed by a peak note, These 
seem to have been production-line freaks 
that sneaked past inspection, but our 
test findings do emphasize something to 
watch out for when you buy. 

There is no standard measurement of 
stability margin, so we asked each man- 
ufacturer to determine the smallest 
capacitive load that would cause his 
amplifier to oscillate in two separate 
tests. Figures in the chart’s first column 
under “Stability Margin” were obtained 
with no signal, those in the second col- 
umn with the amplifier driven hard by a 
40-cycle sine wave. In both cases, higher 
capacitance is a clue to greater stability 
margin. Several manufacturers stated 
that their amplifiers could not be made 
to oscillate with any reasonable capaci- 
tive load. This is listed as “unlimited.” 

Input jacks. You don't have to play 
technical guessing games to decide on 
the input connections your amplifier 
needs, Just add up the record players, 
radio tuners, tape decks, or microphones 
you now have or plan to add. 

If your amplifier has one or more in- 
dividual level controls, you can match 
signal inputs and not have to worry 
about sound blasting out at you when 
you switch, say, from radio to phono. 

‘The amount of signal input an ampli- 
fier needs in order to deliver its rated 
output affects your choice of pickup. 
Make sure the required signal input is as 
low as the output voltage of your pickup, 
or lower. (See PS, Nov. ’56, p. 214, for 
data on pickups.) If you plan to use a 

[Continued on page 246] 


New for the Handyman 


PUNCTURE up 


1. Vacuum Seals Paint Can. Hardening 
of paint, wood sealer, glue and the like 
in a half-emptied can is always a prob- 
lem, A new vacuum sealer pumps out 
entrapped air after the can has been 


2. Floor Mastic Brushes On. A new ad- 
hesive for composition floor tile makes 
use of a notched trowel unnecessary. 
You simply spread it with a paintbrush. 
Developed for vinyl-asbestos tile, it can 
be used on a wood or a concrete base. 


| PUMP OUT AIR | 


capped tight and is said to retard oxida- 
tion. You punch a hole in the lid, seal 
ith a rubber flap and then pump. 
seal the flap against leakage 
pressing it down again. 


3. Screw Assortment in Handy Cas: 
The most-used ‘sof stove bolts and 
wood and sheet-metal screws are easy to 
keep in a container that holds them in 
individual boxes, label side up. They are 
packed in two assortments: both bolts 
and screws, and just wood screws. Refill 
boxes can be bought separately. 


More information shou ihe product showy on his page cm 
be obncined from! I. The H&S Cou BO. 
Haven, Cann; 2. drmstrong Cork 


Southern Screw Co., P.O. Box 1360, Statesville, NC. 
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PS Shop Notebook 


Strong as dovetail joints and easier 
to make, finger joints locked with dowels 
cannot be pulled apart either way. Cut 
and assemble the parts; then drill 
through all the fingers (in %” stock, use 
a %” hole). The dowel should be snug 
but not so tight as to split the fingers. 
Chamfer one end, coat the dowel with 
glue, and tap it in. Sand the ends flush. 
=R. J. DeCristoforo, Los Altos, Calif. 


Draw-filing edges square is cas- 
ier with the file clamped in a 
V block (far left), Put brass be- 
tween to protect the block sur- 
face. For angle filing, make up a 
block as at left with a notch in 
which the file can be clamped. 
—G. Schlenk, Drexel Hill, Pa. 


DRIVE PULLEY 
ON LONGER, 


Doubling up light motors can save chine, belting one motor to each, or 
you the high cost of a big one. Two hook them in tandem as shown (the 
X-hp. motors, for example, deliver belt joining them must run on same- 
% hp. to the sander above. Both mo- size pulleys). Couple single-ended 
tors should be of the same speed motors, turning oppositely, as above — 
rating. Use two pulleys on the ma- C. T. Pearson, Ypsilanti, Mich. 
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Special springs can 
be wound with a suit- 
able bolt and nut. Drill 
a small cross hole near 
the end of a bolt some- 
what smaller than the 
desired spring diam- 
eter, Saw through one 
side of the nut. Tighten 
a vise on the nut as 
shown until you cannot 
turn the bolt with the 
fingers. Bend a hook 
on the end of steel 
music wire, insert the 
hook in the hole, and 
turn the bolt with a 
wrench, keeping the 
wire taut meanwhile. 


JUMPER 
WiRE 
POUBLE-POLE 
‘SWITCH 


TOLINE 


To MOTOR 
JUMPER WIRE 


Cutting the juice off a shop motor is rough 
on the ordinary toggle switch. For }i- to %-hp. 
motors, choose a T-rated switch designed for 
heavy duty. If you cannot find one of suffi- 
cient capacity, use a double-pole switch of at 
least half the necess rating. Wire the two 
halves of it together with jumper wires as 
shown; connect it in series with one power 
lead to the motor in the usual way. 


Kregring Goleut Giet heer 


A few drops of soluble cutting oil rusty. Use just enough to make the 
in the water used to cool tools when water milky; too much forms a film. 
grinding will keep it from turning —Robert V. Thompson, Clinton, Iowa. 
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Husky Motor 
Drives Six Tools 


LTHOUGH not intended to be a 
complete workshop in a single 
tool, a new line of accessories built 

around a high-speed router handles a 
wide range of operations. 

The 24,000-r-p.m. power head was in- 
troduced last year. It can now be quick- 


ee 


AS A ROUTER, wi 


capabilitie 
for shaping decorative edges on either wi 
plastic, or for routing designs in relief. 


FASTENED TO A SHAPER TABLE, it cuts all 
ns on board edges or 
picture-frame moldings. A depth gauge is in- 
cluded with the router for setting cutter height. 


standard ornamental d 


Both fences of the table are adjustable. 
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its guide attached, the tool 
plows dadoes parallel with the work edge. Its 
s are increased by a variety of bits 


ly converted into five different portable 
power tools plus a lawn trimmer. 

The %hp. router, made by Porter- 
Cable, sells for $42.50. With it come 
certificates redeemable at tool dealers 
until Jan. 31, 1957, for savings totaling 
$20 on purchase of the accessories. 


IT BECOMES A JIGSAW if you change the base 
and lock a spiral bit in the chuck. A guide pin 
helps cut curves. Used with a fence clamped 

the work, it makes straight rip cuts. It starts 
inside cuts without requiring predrilling, 


berate] FLY SAFELY AWAY from the operator. The 
guard rides the work to okey. fingers away from 
the cutting area. Vi planing cutter in the 
chuck, the shaper Ha can be used as a jointer 
for work that is up to 1%” wide. 


— 


JUST THREE SCREWS are used for every tool 
changeover. Index pins line up each accessory 
correctly before it is fastened in position. The 
plane has elongated holes for setting the cut- 


ter within range of the adjustable sole plate. 


DOVETAIL TEMPLATE was designed to 
the router. With it, mating dovetails can be 
cut simultaneously in two pieces in less than 
a minute. The pin and socket are cut with a 
single pass of the tool over both pi 


‘ork with 


— 


‘THE PLANE CUTS A FULL SIXTEENTH at maximum 
depth setting, Adjusting the front plate changes 
the depth of the cut. The 1%” cutter will 
smooth the edge of a two-by-four piece. Bevels 
to 30° are possible with the plane. 


SANDER smooths wood and levels 
n by the %4-hp. power head, this 
as rugged as a_ single-purpose 
sander. Pistol grip and side knob make the 
tool attachments easy to handle. END 


New Dust Collector 
Has Big Capacity 


EARLY three bushels of 

dust, chips and sawdust can 
be sucked into this big-capacity 
dust collector before it's time to 
empty the can. 

A i-hp. motor pulls 60 cubic 
feet of air per minute through 
the unit. Special accessories per- 
mit attaching the pickup hose to 
shop machines to suck in dust at 
its source. The unit, made by 
Delta Power Tool Co., sells for 
$79.95. 

Outside the shop it's a hungry 
vacuum cleaner that will do jobs 
you wouldn't try with a house- 
hold vacuum. Dirt and chips 
do not contact the suction-fan 
blades, so the unit can pick up 
items that might damage or foul 
ary vacuums, Casters make 
it easy to move about. 

By switching the hose from the 
intake to the exhaust fitting, the 
unit becomes a_ high-velocity 
warm-air dryer that speeds dry- 
ing of glue or wet surfa 


Dust-collector hose attaches to fitting in 
Ease canbe Cooccmetsd, water: seuetiae da 
catcher, and used on other shop machines. 


WARM-AIR DRYER is made by 
attaching hose to air exh: 
top of motor. In this position it 
blows clean, filtered air and can 
also be used with an attachment 
for spraying paint, liquid 
insecticides and other liquids. 
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POWERFUL SUCTION pulls leaves 
and debris from gutters into 
long tube—no ladder needed. 
On a lawn where concentration 
of leaves is too light to be worth 
raking they can be sucked one 
by one into the tube. 


SPRING CLAMP holds pickup unit 
close to source of dust when you 
use portable power tools. With 
same clamp, one of several pick- 
up attachments can be fastened 
to shop machines to catch dust 
and falling chips or filings. 


Magnet on Rod Aids Retrieving 

‘A BAR magnet attached to the end of a 
telescoping curtain rod gives you a long 
reach for retrieving small steel parts 
that drop into hard-to-get-at corners. 
Slip a length of wire through the hole in 
one of the rod knobs, bend the wire 
U-shaped, and tape it to the magnet. 
‘Then squeeze the rod tube so that it holds 
at any length.—Frank Shore, NYC. 


CURTAIN ROO 


DO IT BETTER, 


FASTER,EASIER... 


Short Cuts 


and Tips 


FROM PS READERS 


Hose Coiled in 
Tire for Storage 
Ever think of stor- 


ing the garden hose 
in an old tire? Make 
sure the hose is 


drained, then coil it 
full circle within the 
casing, ‘The tire can 
be rested against a 
wall or laid flat on 
the joists in the gar- 
age or basement. 
Harold Jackson, 
Kankakee, Ill, 


Hood Focuses Pipe Thawer 

AN INFRARED bulb is an even better cure 
for frozen pipes if its heat is confined in 
a hood. Notch both ends of a strip of 
roofing tin and loop it over the pipe. Two 
bends make a flat base for the bulb and 
the neck is dropped through the meeting 
notches. For a deep freeze, work the 
thawer along the pipe several times — 
C. A. Phillips, Corning, N.Y. 


Stiffener for Diaphragm Plugs Leak in apregcenn ————s 


Ir a worn-out diaphragm is making 
your spray-gun compressor leak, you can 
make a quick repair with plastic imitation 
leather, inner tubing or even canvas. Re- 
move the old diaphragm and cut an exact 


i 
ry fee 


duplicate. Then put both together and 
replace them in the compressor. If the 
old one is in very bad shape, you may 
have to reinforce it with two new ones. 
—L. C. Ferguson, Rio Linda, Calif. 


WINDOW-SHADE BRACKET (left) bolted to 
is supports container and grounds the bat- 

leases where power. supply 

Tated. from chassis, 

pigtail long enough to permit unscrewing ‘cap. 


Plastic Vial Used as Battery Holder in Small Electrical Setup 


‘Tose plastic containers used for pack- 
aging many dime-store items are fine 
holders (above right) for small batteries 
in transistor sets, models and electric toys. 

They simplify changing batteries— 
unscrew the cap and pour them out. If 
you allow exhausted batteries to stand, 
vials prevent leakage and acid damage. 

Fasten roundhead machine screws in 
the bottoms of containers to make contact 
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with the metal ends of the batteries. 
‘Then solder a pigtail lead to metal caps 
to continue the circuit. If the caps are 
plastic, fit them with roundhead screws. 


>>> A cray pipe buried on end is a good 
root cellar. Choose pipe wide enough to 
take a bushel basket and its contents. Cast 
a lid from cement. In most areas an 8” 
layer of straw will prevent freezing. 


Ruth-hour traffie 
‘on Chicago's famed 
‘Michigan Avenue. 


Watch 
WIDE WIDE WORLD 
NacIV 


Name your test! 
Here’s solid proot 


you can bank 
on new ACs... 


for full-mileage efficiency! 


AC Spark Plugs are tested under 
traffic-crawl conditions in Chicago; 
104° heat in Phoenix, Arizona; 20° 
below zero in Fairbanks, Alaska; 
14,000 fect up on Pikes Peak; below 
sea level in Death Valley; and with 
00% humidity in the Louisiana bayou 
country! In all these tests of starting, 
climbing and idling ability, 
ACs come through with flying colors. 


Your car rates spark plugs that hold 
their full efficiency between changes 
—as recommended by your car's 
manufacturer. So, take the good ad- 
vice of your AC retailer and install 
new AC Hot Tip Spark Plugs, engi- 
neered and super-tested for your kind 
of driving. You'll feel a smooth dif- 
ference in power and pickup... 


notice fuel savings, too! 


i 


pc 


hottip 
spark plugs 


NOTE: For most efficient operation, 
change spork plugs ot least every 10,000 miles. 


‘AC SPARK PLUG 23 THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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RIL Wy HOLES: 
Va'xs" HEADLESS, 


‘SOUT WITH LONG 
THREAD AND 2 NUTS: 


Treadle Used Indoor Cooking Grill 


AN OLp sewing-machine treadle made a husky grill 
for use over my fireplace grate. 

I replaced one leg bolt of the grate with a headless 
stud and slipped a pipe over the projecting end. A 
second stud dropped into the pipe was fastened to 
a swinging steel bar which was also end-bolted to 
‘one corner of the treadle, 

‘The grill swings outward for turning meat, and 
lifts out of the pipe for cleaning. A sheet-metal pan, 
punched with holes, lines the grate to hold the coals 
in place.—A. D. Beck, Arlington, Va. 


TUBULAR CHAIR 


Toothpicks Plug Up Tiny Holes 


Trumsrack holes in a drawing board, 
brad marks in salvaged lumber and other 
tiny holes in wood can be plugged with 
smooth, round toothpicks. Dip the end of 
the toothpick in glue, force it into the hole 
and trim it flush with a razor. Sand the 
area smooth.—Frank A. Javor, Newark, NJ. 
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It’s a Temporary Wheel Chair 


A runutar chair can be turned into a 
temporary wheel chair. Drill holes through 
the base, bolt on boards and mount furni- 
ture casters. A fifth caster on a nailed-on 
footrest will keep the chair from tipping 
forward as the patient is eased into it— 
J. D. Follett, Warrenton, Va. 


AS A MAN OF MECHANICAL ABILITY 
YOU CAN TRAIN IN YOUR SKILL... 
ADVANCE IN YOUR GRADE... 

DOING WORK THAT YOU LIKE... 

WHILE PREPARING FOR YOUR FUTURE 
IN THE UNITED STATES AIR FORCE! 


: PASTE COUPON ON POSTCARD and mail to 
: Airman Recruiting Information Branch 


You go places 
Box 2202, Wright-Patterson AFB, Ohio 


2+ Flan ond move Slaretion on my: cppewiini toe 
. enlisting in the U.S. Air Force. | am between the ages 
in the : of 17-34 and reside in U.S.A. or possessions. 


< a 
U.S. AIR FORCE : a 
‘ City. Zone—State 
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Short Cuts 


Stave Hoists Panel <== 
Usin l-arched bar- 

rel , you can hold the ~ 
top of a wallboard panel | 
inst the ceiling while you 
ail it. Rest the bottom 
of the panel between two 
quarter-round cleats nailed 
across one end of the stave, 
and step on the other end 
to lever the panel upward. 


Tape Sheathes Saw Teeth 

‘Tue teeth of a small saw won't be dam- 
aged, or do damage, if you cover the 
cutting edge with masking tape. This is 
good protection for saws carried in a port- 
able tool case, where there is constant 


rubbing.—Frank A. Javor, Newark, N. J. 


>>> WHEN a screw won't hold because the 
hole has gotten too big and I have to use 
the same size screw, I solve the problem 
by jamming a bit of steel wool into the 
hole. Then I turn up the screw and usu- 
ally find that it holds securely again. — 
H.W. Swope, Danville, Pa. 
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Tin Can Adapts Lens Shade 

A tens shade that is too big can be 
made to fit a lens by using this reducer 
ring. Cut a narrow strip from a tin can 
and crimp with needle-nose pliers. Shape, 
cut off excess, and drop it in the shade. 


Solder Stops Rolling Flashlight 

Ever wish for a square flashlight case? 
‘The one you have won't roll if you sand 
the lens ring at six equidistant spots and 
drop a blob of solder at each point.— 
Clinton R. Hull, Santa Ana, Calif. 


NO MORE 
STALLING! 


NO MORE 
BURNT BLADES! 


Only SHOPSMITH with Power Shift 
gives you a clean cut every time! 


When you saw through 34-inch plywood or 

f green lumber, you need rugged power for a 

clean, true cut. Only SHOPSMITH'’s ex- 

clusive Speed-Dial Power Shift can give it 

exctusive to you! SHOPSMITH's Speed-Dial gives 

SPEEO-DIAL you correct work speeds (from 700 rpm to 

5200 rpm!) and the power to do any kind of sawing job 
easily and accurately. 


Inaddition, SHOPSMITH® isall the five major power tools 
you need to complete any project: 9” Saw, 12” Disc Sander, 
16y4” Vertical Drill, 34” Lathe, and unlimited-capacity 
Horizontal Drill—all in one compact unit! The built-in 
¥ hp motor, all belts and pulleys, are enclosed for safety. 
See SHOPSMITH demonstrated at leading hardware and 
department stores, or at any Montgomery Ward store. 


‘Aenea Prat Pier Toes Own Shopsmith for as little as $3 a w 


MAGNA POWER TOOL CORPORATION 


1. “Project Digest,” 36 pages of modern Dept. 500-8, Box 2808, Ft. Wayne, Indiana, or Menlo Park, Calif. 
Woodwork projects. 


1 
The valuable home-shop guide: nae | 
1 
I 
1 


“What to Look for When you Buy Address. 


Power To 


IMlustrated 20-page SHOPSMITH City. Zone. State. 
‘ateloa: 4 you own SHOPSMITH check whether model Mark Sor ER 


ONLY SHOPSMITH LETS YOU COMPLETE THE JOB! 
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Short Cuts 


and Tips 


Panels Form Basket 
A WASTEBASKET to match 
the room paneling can be 
made from leftovers of pre- 
finished hardboard. Cut four 
tapered sides and a square 
for the bottom, drill them 
with matching edge holes 
and lash them together with 
plastic or leather laces. 


Dowel Replaces Broken Tenon 

A cna rung that breaks off at the 
tenon can be salvaged and repaired as 
shown in the cutaway mockup above. 
Saw off the broken tenon cleanly and bore 
a socket in the leg to take a larger-sized 
wood bushing, as at the left. Bore out 
rung and bushing for a long dowel. Glue 
all parts and clamp them together, 


Tape Protects Electric Plug 
Pxucs on appliance cords should be 
checked now and then for exposed wires. 
If the cardboard seal is torn or missing, 
crisscross the open end of the plug with 
plastic tape as shown. Trim off excess 
tape, or fold it down and secure it by 
taping a strip around the base of the plug. 
—Hugh F. Williamson, Butte, Mont, 


Snap-On Hook Holds Lens Shade 

To Keep my lens shade handy and 
safe from loss when it’s not in use, I string 
it on a metal shower-curtain hook which 
I can always keep clipped to the strap 
of my camera carrying case.—Warner G. 
Tilsher, South San Gabriel, Calif. 
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Oven-Dried Dowels Fit Tighter 

WHEN you're working with dowels, it’s 
good practice to heat them beforehand in 
a low to medium-warm oven to drive out 
moisture. Later on, when the wood re- 
absorbs moisture from the air and expands, 
you'll get a much firmer joint. 


New Saws at Low Prices! 


Here are 4 heavy duty 
saws with new work- 
saving features...at 
new money-saving 


prices. 


Talk about prices! Look at these! 


6” H65 cuts 2” at 90°, 114” at 45° ssc Only $59.95 
62" H68 cuts 2-3/16" at 90°, 156” at 45° ......... only $64.95 
7” H70 cuts 2%” at 90°, 134" at 45° .. only $69.95 
8” H85 cuts 27%" at 90°, 2%” at 45° .... only $79.95 


Talk about features! Look at these! 


“Free-Start” Guard — Exclusive Stanley feature illustrated clearly in photo 
above. The guard never sticks at any angle of cut, there's never a “hang-up” 
at the start... new guard gives maximum blade coverage. 

“Motor-Saver” Drive — Exclusive Stanley feature protects saw motor 
against shock from sudden impact caused by striking foreign objects such as 
nails, etc. Blade mounts on flange collar...no wear on armature shaft, no 
blade freezing. 


Buy power tools with Stanley fea- 
tures at low Stanley prices... buy 

Stanley Electric Tools. Your dealer 

has them or can get them for you. Ss A N L EY 
For free Catalog 400, write Stanley T 

Electric Tools, Division of The 


Stanley Works, 631 Myrtle Street, 
New Britain, Conn. 
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Short Cuts 
and Tips 


Old Ball Pen Makes Tracing Tool 

Don’r throw away that old ball-point 
pen, Its dryness is an advantage if you 
use it for tracing over carbon paper. It 
glides over the original without visibly 
marring it—Frank Shore, NYC. 


Stone Hones Nail-Clipper Jaws 
DULt nail clippers can be sharpened by 
drawing the cutting edges across the 
curved edge of a slip stone. Hold the 
clipper jaws closed while sharpening to 
keep them even. A few passes remove the 
old surface.—Ken Murray, Colon, Mich. 


>>>A nat of rubber cement will clean 
typewriter keys. Drop a fair-sized gob of 
it on paper and, after the thinner has 
been allowed to evaporate, roll it into 
a ball. As you press or rub it on the keys, 
it picks up ink and eraser particles which 
can be kneaded toward the inside so the 
ball can be re-used. 
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Why TV Parts Sometimes Burn Up 
[Continued from page 196] 

it was burning. On the bench I turned it 
on. Sparks and heavy smoke poured 
from the low-voltage transformer. The 
primary windings had shorted through to 
the secondary. I replaced the trans- 
former, thinking that this would do it. 
Then, following routine before I turned 
on the set again, I checked the rectifier 
tube. It was defective, too. The cathode 
had shorted to its anode, sing the 
transformer to draw too much current. 

I installed a new rectifier tube, certain 
I had it this time. As a last check, I took 
an ohmmeter reading between B-plus 
and chassis ground, Sure enough, the 
worst was present. Only a few hundred 
ohms off a dead short! The rectifier 
tube wasn’t the cause—it was the v 

Checking down the B-plus line with 
my ohmmeter I found the lowest re 
ance in the damper circuit, which is also 
the B-plus boost circuit. Some of the 
anodes require more B-plus than the 
power supply can give. That’s where the 
B-plus boost comes in. 

Primarily the damper’s duty is to elim- 
te unwanted oscillations produced in 
the horizontal sweep action. Since the 

cillations are an AC voltage, the damp- 
ing consists of rectifying or turning 
AC into DC. It turns out this DC is 
about 450 volts. So rather than let it go 
to waste, the 450 volts DC is filtered and 
added to normal B-plu s a boost, it 
gives an extra hundred-or-so volts. 

I found that the damper tube was the 
original source of all the trouble. It had 
a heater-to-cathode short. This was 
throwing an undue drain on the low- 
voltage rectifier. Under the load, the old 
rectifier had shorted and caused the 
transformer to burn up. 

After I completed installing the chas- 
sis, the set owner came over and started 
to talk credit terms with me since the 
repair bill was rather high. Lea settled 
the bill, but I didn’t get a cent. If any- 
one needs me on Wednesday nights, 
they'll find me throwing my body around 
1209 High Street. You see, it was a cha- 
cha dancing class. END 


“Il got a swell deal 
from my Army Recruiter” 


M/Sot. Alfred De Boun 
‘Army Recruiter 


Cleveland, Ohio 7 


YOUR ARMY RECRUITER OFFERS YOU 


THIS SAME SPECIAL DEAL 


‘The Army Recruiter in your town can give 
you the same deal Henry's got. There are 
‘over 100 courses to choose from— photog- 
raphy, medicine, finance, communications, 
engineering—practically everything. And, 
the course you pick is the course you get? 
You receive a written guarantee that a place 


Get choice, not chance, from your Army Recruiter 
= 


“He showed me in to choose 
my technical course 
before enlistment” 


“After looking into the other services, I picked Army because it 
really offers you the best deal—a chance to choose just the job 
training you want before you enlist. 1 was sure surprised at how 
many courses there were to choose from—over 100! 1 
Construction Drafting, and the course is even better than I'd 
expected. It's giving me the practical experience I need to become 
an expert in my field, What's more, I've got a chance to take 
‘even more courses later on. Believe me, only the Army guarantees 
out 
Fan rom your Army Recruiter? My recruiter was a real nice 


picked 


sort of training. Why don’t you find out about this pro- 


and sure helped me get what I wanted.”* 


siete} 


smeyer, Jr. 
Euclid, Ohio 
Graduate, Euclid High School 


in class is reserved for you after high school 
graduation. And not until then do you ac- 
tually enlist. If you're a senior, you can 
Prepare yourself for a rewarding future 
right now! Just see your Army Recruiter 
and reserve the course of your choice— 
at no obligation! 


JANUARY 1957 233 


Gus Tames a Grease Mon.., 
[Continued from page 174] 


wrong. He stooped down and in the wink 
of an eye he had set it to rights. He 
looked up to see if Lister had noticed, 
but the boy was intent upon making 
change at the register. 


FTER Mrs. Chambers left, Gus filled 

his pipe, lighted it and sat down on 

an oil drum. “Come over here, boy,” he 

called to Lister. “I want to talk to you.” 

“I’m busy right now, Unk,” Lister re- 
plied. “’l—” 

An unaccustomed glint came into Gus’s 
eyes. Almost to his own surprise he heard 
himself roar, “Come here!” 

Lister came 

“She's not going to call,” Gus told the 
boy evenly. 

Lister flushed, caught off guard, looked 
at the phone and then back at his uncle. 
“Wh-what do you mean?” he stammered. 

“I mean your little rescue act is off. 
Mrs. Chambers is not going to stall half 
a mile down the road.” 

“B-but I never— 

“Oh, yes you did. You counted on her 
doing that because you stuffed a wad of 
cotton waste in her exhaust pipe.” 

“Why would I do that?” 

“Tl tell you why!” Gus was having 
a difficult time keeping his temper under 
control. “You knew that if the exhaust 
pipe was blocked off, the exhaust gases 
would back up and cause the motor to 
overheat. Then you would hop to her res- 
cue and play boy genius again. But it 
didn’t work. I saw the wad of waste 
there and pulled it out.” 

Lister was combing his hair nervously. 

“Stop that!” Gus exploded. The defi- 
ance began to seep out of the boy. His 
hands hung limply at his side. It was 
as though he were skewered on the point 
of his uncle’s anger, “Furthermore,” Gus 
continued angrily, “I know what you 
did to Billy Wells’ car. You took off the 
terminal nut that holds the hot wire on 
the ammeter, so the wire hung by a hair. 
‘That made the ignition cut in and out. 
When the lug fell off the terminal, the 
engine wouldn't start. I called and asked 
him where you had worked.” 

Gus got up and paced the length of 
the garage. At the far end he turned. 
His voice was a little softer, but still 
stern. “You know something, boy? I 
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think you would make a good mechanic. 
You know a lot more about engines 
than I gave you credit for. But I don’t 
understand why you want to use your 
knowledge to make trouble. Why, Lister?” 

“Uncle Gus...” The boy struggled for 
words, but they wouldn’t come. He turned 
and ran for his jalopy. He took off slowly 
—without the usual dash. 

Stan Hicks pulled himself slowly out 
from under a pickup truck, “Why that 
sniveling sneak,” he exclaimed. “Good 
thing you caught on to him when you did. 
He might have ruined your business. 
Well, I guess we've seen the last of him.” 

“Guess so,” muttered Gus. All traces 
of anger were gone. “I wish I could have 
done something for the kid.” 

‘The afternoon dragged on. Gus went 
about his work listlessly. At closing time, 
as he was locking up the Model Garage, 
Stan called, “Look who’s coming back.” 
Gus turned just as Lister drove up. 

The boy got out and walked up to Gus. 
“I know you're mad at me,” he began 
hesitantly. “I don’t blame you. But I 
couldn’t leave without—well, without say- 
ing good-by.” 

“Good-by,” Gus said awkwardly. 

“I want to tell you something,” Lister 
continued doggedly. “You said something 
to me this afternoon that I’ll always re- 
member. I don’t mean the chewing out. 
I had that coming. But you said I was a 
good mechanic. You know, Uncle Gus, 
that’s the first time a grownup has told 
me I was good for anything since my 
father died.” He stuck out his hand shy- 
ly. “Thanks, Uncle Gus.” 

Gus took the boy’s hand. “Do you 
mean that, Lister?” 

“I sure do, Uncle Gus. It means a lot 
if you think I’m a good mechanic.” 


'US cleared his throat. “Say, Stan 
Hicks is due for a vacation next week. 
Would you like to take over for him?” 
“Do you mean it?” Lister’s face lit up 
like a beacon. 
“What do you say, Stan?” Gus asked. 
“Okay by me.” 
“Just one thing, Lister,” Gus said. 
“You'll have to get that haircut.” 
Lister grinned. “It’s a deal, Uncle Gus! 
First thing in the morning!” END 
NEXT MONTH: Gus makes the grade. 


igger swi 
ton. Only $26.95. 


jol 146 Saw. Rugged 614” 
professional-capacity saw cuts 
2” dressed lumber at 45 


Model 136 Sander. Precision- 
* belt sander handles every 
sanding job. Powerful universal 
motor, trigger switch, instant belt 
tracking control. Only $69.50. 


Model 148 Bayonet Sew. Exclus- 
ive orbital action cuts up to 4 
times faster, Full 


Model 140 Routo-Jig. Versatile 
3-in-1 tool that’s a high-speed 
router and rotary jig saw—acces- 
sory table makes it a precision 
shaper, too. Only $49.95. 


Model 145 Sander. High-speed 
or motion sands with, 
against or across the grain—pow- 


every cut it takes co bi wood, 34” in alui 
$69.50. 


house. Only 


To help you 


steel. Only $99.50. 


erful universal motor gives long, 
trouble-free service. Only $34.30 


the world’s most complete line of 
portable electric woodworking tools 


Planning to “do-it-yourself”? You'll do it 
better, in far less time, with Porter-Cable 
quality electric tools. For fifty years, Porter- 
Cable has been the choice of professional crafts- 
men—the men who know what really counts 
in picking power tools. 


“Feel,” for example — perfect balance that's 
sweet and easy in your grip. Performance that 
comes from power and speed to spare. Safety 
that comes from advance features in tool de- 
sign. Construction that’s rugged and honest, 
for years of troublefree service. 


You'll find them all in every Porter-Cable tool. 
And you'll find value that no other tools can 
match —for, often as not, Porter-Cable quality 
costs no more! 


Porter-Cable 
Quality Electr tole 


PORTER-CABLE MACHINE COMPANY, 7151. Saline S., Syracuse 8, H.Y. 
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Who Are America’s Worst Drivers? 
[Continued from page 135] 


under-25 group that have fatal results 
indicates that speed or highway horse- 
play, rather than inattentiveness or lack 
of skill, is a major fault of these young 
drivers, Among older Connecticut drivers 
(26 to 35) one accident in 142 killed 
someone in 1955, For the 16-to-25 group 
it was one in 97. 

One teen-ager interviewed in a Cities 
Service Co. poll said that a car gives 
the average young fellow “a new-found 
sense of power.” Ordered around all his 
life by adults, he may let his urge for 
independence’ run rampant when he 
takes command of a machine far more 
powerful than himself. He may use the 
car to bully his elders. 

But these same elders may have to 
share the blame. 

Arizona's highway chief, Charles Pem- 
berton, points out that many adults set 
a bad driving example. “Children will 
take the same liberties as their parents,” 
he says, “with the added daring of youth 
but w ithout the benefit of the oldsters’ 
experience. 

There is no shortcut to experience. 
It takes years of observing accident 
statistics, and perhaps the awesome 
close-up of a bad smash, to impress a 
driver with the killing power of an auto- 
mobile. “The best kind of driver is prob- 
ably one who is a little scared,” says 
William Corgill of the Association of 
Casualty and Surety Companies. “Young 
men just haven't had time to get scared 
enough.” 

What can be done to make young 
men safer drivers? They have developed 
one effective means themselves—the hot- 
rod club. Such clubs put emphasis on 
mastering both the automobile and its 
handling on the road. They fine or even 
expel members for traffic violations. 

The city of Flint, Mich, has set up 
a revolving jury of 20 teen-agers. They 
are given time off from school to hear 
traffic cases involving drivers of their 
own age. 

The National Road-E-O is a country- 
wide organization sponsored by the U. S. 
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Junior Chamber of Commerce. Its ac- 
tivities include locally sponsored driving 
contests leading up to an annual cham- 
pionship drive-off. 

According to most safety authorities, 
nothing takes the place of expert driver 
training, whether individual or class- 
room instruction. A check of 1,500 
Massachusetts teen-agers showed that 
untrained drivers had nine times as many 
reportable traffic violations as those with 
class training. In a Delaware sampling, * 
79 percent of drivers without form 
training had violations on their records; 
less than 20 percent of those with train- 
ing had violations. 

If you’re a parent, by all mea 
courage your boy to take driver training. 
Point out that good sportsmanship on 
the road is just the opposite of football- 
field competition. Make fair but firm 
rules governing the use of the family 
car; don’t whitewash even parking tick- 
ets—a youngster who parks with abandon 
may drive the same way, at far greater 

isk. Be adamant about his mixing drinks 
driving—nobody is too young to feel 
the effects of alcohol. Try (and this can 
call for superhuman tact) to keep your 
boy out of cars driven by other young 
men with a record of ions; apart 
from the danger of being a passenger 
in such cars, bad driving habits can be 
itching. 

You should watch yourself, too, 
for the very same reason. Remember, 
you have several years of experience on 
the younger fellow; imitation comes easy, 
but the skill that may let an older driver 
“get away with it” isn’t in the young one 
yet. Says a New Jersey police official: 

“It’s not enough to say ‘be careful’ 
when you hand him the car keys. You 
have to drive carefully yourself, impress 
on him that speeding and showoff driv- 
ing are juvenile, while care and consider- 
ation are marks of a grown man. Above 
all, make it clear that driving is a privi- 
lege, that when the state grants him a 
license, it is because he is considered fit 
to be trusted with human lives.” END 


graphs, many in color, 

tional and contem- 
porary ideas for building, 
decorating and remodeling 
using cheerful Western 
Pines. Write for your Fark 


copy to Westen PINE 
Association, Dept. 531-L, 
Yeon Bldg., Portland 4, Ore. 


Ya" DRILL KIT 
Here's the powerful SIOUX 4” 
electric drill with accessories 
for sanding, drilling, grinding, 
sharpening, wire brushing, 
Polishing, cleaning, etc, all in 
ahandsome, fitted metal case 
that hangs on the wall or goes 
to the job.. 


(WRITE TODAY FOR MORE INFORMATION re 


ALBERTSON & CO., INC., sioux ciry, iowa, uS.A. 


Useful bookshelf-desk 
of Western Pine 

is beautiful, 

easy to build 


Built in, or as a separate piece of furniture, 
this good-looking unit combines a wealth of 
useful features. 

Straight-grained, smooth-textured and eco- 
nomical, the mellow Western Pines cut cleanly 
with either hand or power tools, take any paint 
or stain beautifully. Left natural, they may be 
waxed then rubbed to a silken natural glow. 

See these carefully selected, well-seasoned 
woods at your local lumber dealer’s. 


The Western Pines 


‘ew ese Ym 
Idaho White Pine | 3% [here woods fro 
| RED CEDAR + DOUGLAS FIR 
ave mancfoctore te high sontends of sarosing, sreding, mesorement 
Today's Western Pine Tree Farming Guarantees Lumber Tomorrow 


| the Western Pine Mills 
Ponderosa Pine 
| ENGELMANN SPRUCE 
A PRECISION LEVELING 


| WHITE Fim INCENSE CEDAR 
Sugar Pine | LOOGEPOLE PINE» LARCH 
INSTRUMENT for only $1295 


— better than any transit, 


“When it comes to accuracy, the Levelall is bet- 
ter than any transit,” writes Mr. Richard S. 
Otto. The New LEVELALL is a 75’ transparent 
plastic tube with shutoff valves, mounting 
brackets and filled with a special, colored anti- 
freeze liquid — a precision leveling instrument. 


One man can do the work of two men and a 
transit, quickly, easily, accurately. With Levelall 
you can, without help, speedily level points for 
footings, forms, piping, batter boards, sills, 
lintels, floors, ceilings, masonry, roads, drive- 
ways, lawns — any type of construction work. 


Send today for your FREE copy of “On the 
Level,” a booklet that tells and shows you how 
to use the Levelalll or, better yet, order a Deluxe 
Levelall today. Only $12.95, complete with handy 
metal carrying case. Money back guarantee. 


LEVELALL, 93A Webster St., Rockland, Mass. 
© Figare send free booklet Cl Regular $0’ Levelall @ 


O Mel 72° Belxe Lvelal © Sip pops uw 
ane ta eles on 
Sirona O Ship C. 0. 


@si2, 
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Weldwood Wizards 
me 


Want a natural finish? A stained finish? A 
blond, pickled or wiped effect? They're yours, 
quickly and easily—with Weldwood’s finishing 
Wizards, It’s smart to keep all three handy. 


Help kill that wild grain with 
CLEAR RIRZITES 


Why risk an ugly wild grain [9 
finish when Sainte fir Plywood.¢ 
when a starting coat of Clear 
Firzite is so easy to apply. Helps 
tame that wild grain, makes fir 
plywood look like costlier 
woods. And for beautiful oak, 
walnut or mahogany effects, just 
add colors in oil. 


For woodsy blond, pickled 
and wiped effects—use 


WHITE FIRZITE 


Gives that, woodsy blond finish 
without a"*painty" look. Perfect, 
too, for pickling and’ wipi 

For ae tones, add colors in 
oil. And use 
undercoat , 

primer in’ one, Helps prevent 
‘grain raise and checking on soft 
‘wood and fir plywood paint jobs. 


For a fast, modern, 
natural finish— 


use SATINLAC® 


Cuts finishing time drastically 
because it dries out of dust in 
3 to 4 hours. Satinlac brings out 
and protects the natural grain 
and beauty of any wood—soft or 
hard, plywood or solid lumber. 
Easy'to apply—easy to maintain. 


Ask your hardware, paint, or lumber dealer 
‘about these Weldwood Finishing Wizards... 
or mail coupon for FREE leaflets. 


I Send me feafiets on: 


fC Satiniac (White Firzite () Clear Firzite 
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Radar Bumpers to Stop Plane Crashes 
[Continued from page 132] 

miles an hour. With the coming jet 

airliners, this could go higher than 1,300 

miles an hour. 

At such speeds the equipment must 
allow at least 15 seconds from detection. 
of an intruding aircraft to the time the 
pilot of the protected plane has com- 
pleted his escape maneuver. This, in 
turn, means that the system for picking 
up a plane in a possible head-on colli- 
sion course would have to be extended 
in future models to a range of four to six 
miles. To avoid false alarms, however, 
the computer would be set to take emer- 
gency action only should the intruder 
come within 800 feet. 

At present, the plan is to give a pilot 


When either of these instructions lighted 
up, the pilot would put the plane in a 
45-degree bank, maintaining his altitude. 

There are two reasons for these limita- 
tions. A sharper turn might bounce the 
assengers around and, in turbulent air, 
might even overstress the aircraft, A 
sudden dive or climb, besides the above 
disadvantages, might also get the plane 
to a more dangerous position in rela- 
tion to other airliners that are flying 
above or below. 

More flexible evasive action may be- 
come possible in the future. Collins en- 
gineers suggest that a thorough mathe- 
matical study of escape maneuvers be 
made on a digital computer to analyze 
the miss characteristics of various com- 
binations of approach circumstances. 
(Including the grim chance that an es- 
cape maneuver might cause a collision.) 

“Once we get the equipment to realize 
by itself that there's real danger of a 
crash,” says Dr. David O. McCoy, assis 
ant director of research and development 
at Collins, “and to figure out what to do 
about it, we can make it do whatever 
else the airlines want—sound a horn, hit 
the pilot over the head with a croquet 
mallet, jab him with 3 cc. of Salk vaccine, 
or just quietly steer the plane out of 
the danger area.” END 


Glue-It-Yourself 


with one of these 


4 Weldwood’ Wizards 


Akay 


Make sure you use the right glue for the job. Weldwood has devel- 
oped four different types of adhesives to help you on any gluing job. 
Keep all 4 of these Weldwood Wizards handy at your workbench. 
They'll solve your gluing problems speedily, easily, successfully! 


For gluing that boat of yours, use 
WELDWOOD WATERPROOF 


RESORCINOL GLUE 

Ke 100% waterproof! Defies the 
y elements! Use it for every glu- 

ing job that needs complete pro- 

3 tection from climate, weather, 
water (even boiling, freezing or 

fy salt!), mold, fungus, etc. On 

boats, in damp basements, for 

Z outdoor furniture, or fixing golf 

clubs, etc., you can always de- 


pend on Weldwood Waterproof Glue. 
V% pls., $1.00. Also available in pts., qts., gals. 


For applying plastic surface: 
without clamps—use 
WELDWOOD 

CONTACT CEMENT 


Bonds instantly, permanently, 
on contact —without clamps of 
resses. Easy new way to sur- 
face table tops, kitchen counters, 
etc., with Micarta and other 
plastic laminates. Easy new nail- 
less way to install plywood 
anels. Scores of other uses in 
jome, hobby, garage. 29¢, 40¢, 
70¢ and larger. 


r— 
Remembe! 
There's @ special Weldwood 
wizard for every gluing eb 
‘Ask your lumber, paint O} 


il 
dealer...oF mail 
hard aren FREE leaflets. 


coupon for 


Ready to use, for fast, all-around 


gluing —WELDWOOD 
PRESTO-SET® GLUE 


Yes, ready to use; sets fast and 
glues like magic. Presto-Set 
the Weldwood—perfected w! 
glue that bonds any combi 
tion of wood, cloth, paper, fab- 
ics, leather, etc. ‘Odorless — 
and so clean to work with, New, 
easy-to-use plastic dispensers. 
19¢, 29¢, 49¢ and larger. 


—use 


For gluing wood joints like a pro 


= 


WELDWOOD Plastic Resin GLUE 


Powerful powder — easy to 
mix. Actually makes glued 
joints stronger than the wood 
itself. Favorite of top furni- 
ture-makers. America’s most 
popular glue. Highly water- 
resistant, stain and rot-proof, 
1S¢, 35¢, 65¢ and larger. 


Box 525— New York 46, N.Y. 
Send me leaflets on: 


Weldwood Waterproof Resorcinol Glue 
Weldwood Presto-Set Glue 
Weldwood Contact Cement 


)(\ 


f Weldwood Plastic Resin Glue 


ADDRESS. 


UNITED STATES PLYWOOD CORPORATION 
PSL7G 


ory —__z0na_sr4rz___. 
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Riding Santa Fe’s Rolling Penthouse 
[Continued from page 139) 


train to take you to the top of a nine- 
story office building,” said my guide. 
“Yet once you board El Capitan one step 
above platform level, you climb only one 
short flight and that can be it for the 
whole of your trip if you like. We've 
provided upstairs washrooms for infirm 
and elderly gues 

“I haven't seen any waiters racing up- 
stairs and down with heavy trays,” I 
commented, “How come?” 

He grinned, shoved open a door, and 
beckoned me into the kitchen. 

A 36-foot galley, agleam with stain- 
less steel, met my eyes. It was savory 
with cooking odors and filled with the 
rushing sound of blowers carrying off 
scents and smoke. 

It was as well staffed as a couple of 
hotel kitchens—one chef, two second 
cooks, one third cook, two fourth cooks, 
three pantrymen—but still no waiters. 

My guide pointed to a couple of mini- 
ature ele s,” he called 
them. One was just passing out of view 
with a tray of spotless glasses; the other 
was coming down with trays stacked 
with dirty dishes. 

“Where do you get the juice for all of 
those electric stoves? They look as if 
they'd drag a lot of kilowatts.” 

“The current comes from two 60-kilo- 
watt, diesel-driven generators tucked 
over the dining car's trucks,” the chef 
said. “Those generators could provide 
electric power for 25 five-room hou: 

“How much food did you start off 
with today?” 

My guide whipped a list from his 
pocket. “Twenty-five pounds of chicken, 
50 pounds of turkey, 180 pounds of 
beef. Thirty-five club steaks, 100 pounds 
of assorted hams—” 

“Thirty dozen eggs,” inserted the chef. 

“One hundred pounds of potatoes, 
crates of fresh leafy vegetables—” 

“Three hundred individual bottles of 
milk, 160 servings of ice cream, and 24 
quarts of cream . . “a 

“Of course,” the chef added apologeti- 
cally, “we take on additional fresh dairy 
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supplies at Gallup, Albuquerque and 
Kansas City.” 

Aware that we were making life diffi- 
cult for him, and knowing, too, that the 
blunt vermilion snout of El Capitan’s 
four-unit diesel would soon be nosing in- 
to Barstow, I asked to see the showpiece 
of all showpieces aboard the train. 
This was the “sky lounge” car. 

Back upstairs we went and into this 
clond-scraping heavyweight. Here, a 
capacity throng of 60 passengers was 
savoring predinner refreshments on 
leather-upholstered divans and easy 
chairs. 

“Note that double row of windows 
arcing overhead,” said my guide, “Ex- 
cept for a solid center panel, you can 
see as much as you could from a regular 
dome car- 

“And without the hothouse glare,” 
commented a passenger who had over- 
heard him. 

My guide now had his watch in hand. 
“I'd like to show you the Kochina room 
right below us, but we haven't time. It's 
another 
bar, open 
ves sand- 


26 passengers. Has a sna 
from five a.m. to 11 p.m 
wiches, coffee, soft drinks 

A diesel horn bleated softly in the 
distance. E] Capitan was slowing down. 
Reluctantly, we hurried into an adjoin- 
ing coach and down its stairway to a 
vestibule lined with well-filled luggage 
rack: 

The Santa Fe man nodded approving- 
ly at all of this cowhide, took a deep 
breath, and let go with his final statistic. 

“Reservations for El Capitan are up 
4T percent since this hi-level equipment 
went into service.” 

Why shouldn't they be, I thought to 
myself as I stood on the Barstow plat- 
form minutes later and watched the 
lordly monarch of all coach trains disap- 
pear downtrack. Any railroad that's 
resourceful enough to make a profitable 
lightweight train out of heavyweight 
luxury equipment is entitled to a waiting 
line at its ticket window. END 


New “Convertible” 20-watt Amplifer and Pre-Amp with controls, 
in one versatile unit, only $9995 


HE new G-E Convertible is a dual-chassis 

design. In a single, amazingly flexible and 
Tow cost unit there’s a powerful amplifier, 
with 20 watts of undistorted output—plus a 
pre-amp with seven panel-mounted controls. 
It gives you sound asit was meant tobe heard. 
There's New Installation Flexibility, too! With Gen- 
eral Electric's dual-chassis design, the 
amplifier and pre-amp may be mounted inde- 


pendently in built-in systems. Or, as one 
complete unit, the handsome Convertible may 
be placed on a bookshelf or table. 

Write today for new hi-fi ideas and the 
name of your dealer. He can show you the 
full line of General Electric Hi-Fi compo- 
nents. General Electric Company, Special 
Products Department, Section R6117, Elec~ 
tronics Park, Syracuse, New York. 


Progress ts Our 
Most Important Product 


FOR TABLE OR BOOKCASE 


af 


7 GENERAL 
* ELECTRIC 
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Horns Get Traffic-Din Tests 
Tuis truck is used to test combinations 
of chords designed to help auto-horn sig- 
nals override modern traffic din. Here 
Delco-Remy engineers try out a high- 
frequency B-flat note to hear how it 
sounds in a closed car, at varying dis- 
tances and against noisy competition. 


N 


Novel Pencil Doubles as Gauge 

Tue mechanical pencil above can be 
used for writing and also as sliding cali- 
pers extending up to four inches. Made 
by Fend Brothers, P. O. Box 116, Pforz- 
heim, South Germany, the pencil-gauge is 
turned out in a variety of models plated 
with gold, silver or chrome. 
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as A kd Ny 
Thimble Radio Gets 125 Miles 
Powenen by penlight and hearing-aid 
batteries, this half-ounce receiver tunes in 
the 88-108 megacycle FM band. Range 
is 125 miles without antenna or ground- 
ing. Its builder, Glen K. Ecker of Pasa- 


dena, Calif, uses it above with an ear- 
plug phone. It also hooks to an amplifier. 


Air Stresses Tested in Water 

A Brrrisit Comet 2 jet airliner is shown 
submerged in a water-filled test tank 
built by De Havilland at Hatfield, Eng- 
land, to simulate the stresses and strains 
that occur in actual flight. The tank, 140 
feet long, 20 feet wide and 16 feet deep, 
holds 290,000 gallons of water. 


New! For furniture, cabinets, built-ins — 


Weldwood Old Craftsman Pine Plywood 


ting plywood ever! 


Combining all of the 
advantages of 

pine lumber: 

© Easy to work 

Cuts clean, sands smooth 


© Easy to paint, stain, 
finish natural 


© Paints more quickly 
© Covers with less paint 
© Less grain show-through 


With all of the 

advantages of 

plywood construction: 

Large (up to 4’ x 10’) sizes 
for less joining and fitting 

© Tremendous strength 

© No splitting 

© Greater stability 


the easiest working, easiest pa 


‘Americon Hutch Cabinet, Photo from Fancett Publications’ “Furniture You Con Build © Resists warping 


on many years, professionals have demanded pine plywood when they make built-ins, 
Freabinets, toys and furniture. And now Weldwood has increased production so that 
Weldwood Old Craftsman Pine Plywood is available to everyone! 

This is the finest pine plywood. It's all pine throughout, and made with an exclusive, 
mold-resistant bonding agent; in interior and exterior grades. Old Craftsman 
Pine is carefully made, yet, it costs even less than cabinet-grade birch. Comes in sizes from 
vx 6 tod x 10; thicknesses from 1 So, next time you start a project, 
do what the “pros” do—insist on genuine Weldw ood ‘old Craftsman Pine Plywood. 


te Weldwood" Old Craftsman Pine Plywood 


A product of UNITED STATES PLYWOOD CORPORATION — Welddwood—The Best Knotwen Name in Plywood 


Uaiied ‘States Plywood Corpotation 
Box 61, New York 46, N. Y. PS 1-57 


Please send me a FHEE SAMPLE and complete information about 
Weldwood Old Craftsman Pine Plywood. 


NAME 


ADDRESS... 


cry. 


STATE 
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‘a has a revolving 
turret, like some movie cameras, which 
gives a choice of two lenses: normal 
(bottom) and wide-angle (left), The other 
eyes” are the viewing lenses, The 
n-made Summa also has built-in 
and grips and dual flash attachments. 


Mirror Gives True Reflection 

A 3-D mirror that gives an exact, not 
a reverse, image has been developed in 
England. Two mirror wings set at angles 
to each other enable the girl above to 
read the London Times in its own reflec- 
tion. . agents are Dorset Light Indus- 
tries, Inc., 24 West 40th St., > 
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Air Conditioner Is Jet-Driven 
A emt holds the tiny supersonic rotat- 
sembly of a je 
igned for jet 
the turbine, driven by compre 
from the engine. At the other end is a 
rotor which, the Carrier Corp. says, could 
easily cool seven houses. 


“Flying Crane” Hefts Half a Ton 

AtruoucH this 2,850-pound, twin- 
engine Omega is a lightweight among 
copters, it can carry a freight load of 
1,020 pounds, plus pilot and two hours’ 
fuel supply. The model shown is a 
stripped experimental version. A later 
model will carry five men, 320 pounds. 


GROBAN FOUR-WAY 
OPEN CENTER HYDRAULIC 
CONTROL VALVE 


ist 
elec tind Pat 
Tapreraepgg on 


‘DOUBLE ACTION 
HYDRAULIC 
CYLINDERS 


ail ent clowed Ch 
{ng ‘at buss ‘and: shaft. Wil kt 
Sas ‘ioe with 1000 Pst Pump 
Pressure Uses Sx" tubing ft 
fina. Fittings 06 pipe trend: 
tre tachine a3—)Xei08.00 
TT's POP Ghicneo" 25.00 
trem ‘bore, 20° 
Hake, 0 fos with 
HOBO ing pump promnure cre 
g tonterts eter I” sialnless 
Begtpgton rod 
Bontpald 


G.E. SEALED 
300 WATTS 110 VOLTS 


SPOTLIGHTS 
THROWS A BEAM 
TO 1000 FT, 


teem #4441 
General 


loads. Shippin 
Gov't. Com $12.01 
Wow 


Lots of 36.00 rossom 
FREE-NEW. CATALOG 


SELECTED itt. D.C. GENERATORS 


TOP VALUE SPECIALS! fests 


SURPLUS ITEMS AT FRACTION OF ORIGINAL GOV'T. COST 
AT GROBAN’S 


if BRAND NEW 195: 


FACTORY-TO-YOU-VALUE 


PORTABLE 
ELECTRIC 
LIGHT 
PLANTS 


POWER To OPERATE: 


with 12 
Hel 


Compact—Fits ia the Trunk of Your Car 
FULL 1000 WATTS | 52'"Uif'Suit 


TO START YOUR ENGINE THIS WINTER 
res —USE THIS BRAND NEW 


PORTABLE |:: 


torch (pe 1-H. 


«~S. NAVY ALL 
ENTRIFUGAL PUMP 


GROBAN SUPPLY CO. >> xz 


1139 S. WABASH AVE., CHICAGO 5, ILL 


HEATER so 43 Nolte Shippin We 
Chicago 
—12 VOLTS 
ELECTRIC MOTOR 


200 Amp, 300 ILA. Ds 


‘WELDING GENERATORS 


ible. for use 


WELD IT YOURSELF IN A JIFFY! 


Cut, Braze. Solder: tron. Steel, Brass, Bronze, Aluminum and 
metals safely and easily. Make Your Wrought iron furniture, 
Porch rallings, fences, knick-cnacks and other metal specialties. With 
this fine equipc.ent anyone can do professional-iike work with little 
bractice, The Dynamic is an industrial type transformer arc welder 
designed to operate from any properly wired 110 volt AC line. 
NOW as & SPECIAL GIFT you will receive an $8.00 Twin Carbon 
‘Are Torch FREE to complete your welding workshop. Order TODAY! 


Uterature on larger equipment available on request. 


DYNAMIC WELDER COMPANY, 1808 5. Federal Street, Dept. D3- 


A, Chicage 16, tlinois 
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Care and Feeding 


AIRLEAKS CAUSE LOSS OF COOLANT 


Air drawn into the cooling system may raise the level 
in the radiator causing loss of coolant through the 
overflow pipe. To check for air leaks on the suction 
side of the pumy 
1. With water level in radia- 
tor at line stamped on its rear 
block, open radiator cap pres 
sure valve and attach hose to 
lower end of overflow pipe. 
2, Run engine in neutral 
When gatige reaches constant 
operating temperature put 
free end of rubber hose to 
bottle, or catchpot. 

3. A continuous flow of air 
bubbles out of the end of 
the hose is an indication 
that air is being sucked in- 
to the system through 
waterproof seal, lower 
radiator hose or cylinder 
head gasket. 


FORGOTTEN AIR-CLEANERS 


Engine bearings, pistons, rings and cylinder walls 
wear rapidly when dirty air enters the engine. Even 
when the carburetor air-cleaner is kept clean the air- 
cleaner at the oil filler tube may be neglected, result- 
ing jn high oil-consumption, 

(your car has power brakes, 
leaner which must be service 
al 
through the inta 
manifold when 


OVERFLOW 


CATCHPOT™ INSTALLATION 


there is a third air- 
twice a year. Air is 


AIR CLEANER 


rower 


Sowa. CYLINDER 


CYLINDERS 


may he the ¢: 
excessive engine 
wear, To prevent 
this, remove the air- a 
cleaner hair filter, mtaxe manvouo 


wash in a cleaning y,, 
solvent, dry and re- se MO EDRNAVORS 
install 


CHECK VALVE 
RAKE 
PEDAL 


VACUUM BOOSTER BRAKE SYSTEM 


YOU NEED THIS FREE MANUAL 
Write for your free copy of “Care & 
Feeding of Engines.” a 24-page illus- 
trated handbook of engine care 
which may save you a lot of time 
and money. When you re-ring. be 
sure to use SEALED POWER 
KromeX Ring Sets. Their 
\ chrome faces fight heat and 
friction, and they seat fast, 
control oil immediately, and 
give you double ring’ life. 
‘Sealed Power, Dept. H-1, 
Muskegon, Mich. 


Scaled Power 


PISTON RINGS 
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How to Choose the Right Amplifier 
{Continued jrom page 216) 
low-output cartridge you will also want 
an amplifier that has a noise and hum 

level well below its rated output. 

Controls. Though you want music to 
come out “Hat”—without loss or em- 
phasis in any tone—it's never recorded 
that way. For several reasons, record 
manufacturers boost the volume of high- 
pitched music and diminish the lows. 
Your amplifier has to compensate for 
these jations. 

Until recently, a number of different 
“recording curves” were used, but all 
fi record manufacturers have now 
ndardized on the RIAA curve. If 
you're just starting your record collec- 
tion, this one record-equalization posi- 
tion may be enough; if you have a 
library of older records, you may prefer 
three or four others. Amplifiers that use 
separate high and low frequency controls 
for equalization offer a larger—but not 
particularly useful—variety of choices. 

The loudness control on some ampli- 
fiers is a new gadget, different from the 
volume control. It compensates for the 
peculiar way the human ear responds to 
a passage that is played softly—low- 
ched sounds get lost more than the 
high-pitched ones do. You might say 
that the music itself changes according 
to the playback volume level. A loudness 
control restores those lost sounds. 

Scratch and rumble filters. A good 
amplifier magnifies turntable rumble 
and record noise as well as the music. 
Filters cut out these noises, Though they 
also steal some of the “high” from high 
fidelity—by blocking part of the music— 
the part you do hear sounds better. 

Installation. A lot of amplifiers no 
longer look like gadgets stolen from a 
laboratory workbench. You can get 
covers for most, and some chassis are 
built flat to fit into handsome, oblong 
cases. These could sit out on a living- 
room table without apology. But overly 
compact design may bring ventilation 
trouble, shortening tube life. And a size- 
able premium seems to be tacked on for 
the pretty packages. END 


America’s first and finest Reciprocal-Action Saw 


NEW WYZSAW MODEL NO. 10 


complete with 
{ 3 blades 


OUT - PERFORMS 
HIGHER PRICED SAWS 


Extremely high powered and low, low priced. 

Forsberg’s newest Whiz-Saw — Model No. 10— | 

rips and cross-cuts one inch lumber with ease | 

and speed — 3250 blade strokes per minute. 

le cuts without boring a starting hol 
safe to operate . . . gua 

service. Made by the Mfr. of the 


“original Whiz-Saw.” Now available at leading | | xame— 
hardware stores. Choice of 4 models with 1” or paras. 
2 cutting capacity. [anoasen-- 


NEW 1957 EDITION JUST OUT! 


Get This Giant Catalog Of 


WwooD 


& WOODWORKING 
MATERIALS 
TOOLS—PLANS—SUPPLIES 


Mocldings Mardware Toole--ALL AT 
LOW MONEY SAVING PRICES! 
Your complete wood buyi 
dnd project book. Craftsman is your 
best, most complete souree of finest 
Kiln-drieddomesticand rare imported 
‘woods, beautiful wood inlays, colorful 
Bandings, matched plywoods, 

bossed mouldinis, earvedo 

newest woodworking tool 
find" cabinet hardware and fittings 
«.morethan 1,600items! Packed with 
fewest scroll saw patterns, project 
ideas and money making plans. En- 
clase 2c (refunded with first order) to 
help paymailing,handlingeost.Write 


132 PAGES 


Many in 
full color 
Faney & impor 


thie woodworker, 


MAIL COUPON 


| Tenarrsman woop servi 
| 3720's. mary street, chi 
| Bocloved find se 


is 


THE FORS, 


RG MFG. CO., BRIDGEPORT 1, CONN. 


NEW LOW COST “HUSKY Boy.” Here's your 
chance to get into the fast growing welding 
busihess. Let the welder pay for itself out 
of extra profits. 

EARN EXTRA MONEY—BIG DEMAND FOR 
WELDING ON EMERGENCY REPAIR WORK. Do 
welding on the spot—saves expensive re- 
placement parts, costly tear down and as- 
sembly. Welding is important to you if 
you want to get into bigger paying work. 
ALL TYPES—ALL SIZES. Don't be satisfied 
until you've checked the new Hobart 
Welders that are ready to go to work for 
you on a moment's notice. HOBART BROTH- 
ERS COMPANY, BOX P-17, TROY, OHIO, PHON! 
FE-21223—“one of the world’s largest 
builders of arc welding equipment.” 


KM ii 


AG WELDER. 
ne Modern Welding Lessing Book 
200 pages. Fullf Milas 
trated, Learn arc welding 
im your spare tiie 

only $1.00. 


© HOBART BROTHERS CO., BOX P-17, TRO 
Without obligation send me details 


ae De net ie Feehan amp Ah Ba 
ge S ON 81s Bong! Rest 
a Neme 
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No. 420 — 


ecause no other pl 
so many jobs so w: 


GRIPS LIKE A 
PIPE WRENCH 


Mechanics tell us that our Chan- 
nellock No. 420 is the handiest plier 
of them all. . . the plier they reach 
for more often than any other, 
They like its all ‘round usefulness 
+++ its pipe-wrench grip... its big 
jaw-opening . . . its streamlined de- 
sign for hard-to-get-at jobs. And 
you'll like Channellock for the same 
reasons. Ask your hardware man 
for a Channellock 420, 


I74443q 2 


CHAMPION DEARMENT TOOL Co, MEADVILLE, PA. 
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Cargo Tank Folds Like Bellows 


Wrru this extended tank in its hold a 
ship can haul liquid one way, unload, 
then fold up the tank (top) so dry cargo 
can be stowed on top going back. / 
ber bag, inside the metal shutters of the 
British device, collapses when empty. 


—— 


Dunked Engine Keeps Firing 

Tue dampness of 400 gallons of water 
doesn’t keep this six-cylinder British die- 
sel from running smoothly. Only the air 
intake, exhaust, oil and fuel pipes are 
above surface. After hours of running, no 
water was found in fuel or lubricant. 


Mendip WOODLAC FINISH 


NEW, FAST DRYING. CRYSTAL 
CLEAR FINISH MAKES INTERIOR 
WOOD FINISHING A JIFFY. CINCH 


Natural wood-grain 
floors, torniture, 


ther Clear-Gioss or 


_—. * 


CLEAR oLoss 


WOOD-LAC 


arease oF water 
dame rag, 
BUY WOODLAC FROM YouR 
PAINT, HARDWARE, LUMBER 


LINSEED OIL PRODUCTS CORP. 
1102K So. Fremont Ave., Alhambra, Calit 


. MUFFLER TROUBLE? 


Repair mufiler and exhaust leaks with 
finger and. thumb in ten minutes. No 


voLT's GunGum MUFFLER SEAL 


tools—no mixing. Withstands heat and 
polsoning. $1.9 can, Canada, $1.79. 
At Auto Accossory and Parts Replacement Stores, 


‘or write us for Full Details. 
TREGLOWN CO., INC., FANWOOD 114, W. 3. 


VYME MEO. Oy WATSO_doson See Bens’ He Cle 


When Writing to Advertisers 
Please Mention Popular Science 


MANNLICHER 
CARCANO 
CARBINE 


6-SHOT 
BOLT 


$49°5 
HUNTERS! 


ore e Sart. ebemey 


152 pr 1 tare 10418 ORE Sd heck ok 
nner OOH ORC. Shipped FO Rp Posen, 

ei ara rea at tet 
GOLDEN STATE ARMS CORPORATION 
1346 Amaryl 1165 Et Cade Seet, Prenat 


Balanced Design 


FOR BETTER, FASTER, PRECISION MEASURING 


No. 230FL and 1230F1 
Direct Feel 
Friction Thlnsio 


" MICROMETER 
CALIPERS 


Only Starrett with over 75 years of precision know-how 
coffers you micrometer calipers with 12 big features all in 
perfect balance for easy handling, faster measuring, 
reading and lifetime accuracy. 

Balanced design i 
Satin Chrome Finish; Hi-Micro lapped mi 
anvil and spindle faces; one- i 
threads ground from the solid and stabilized; rigid one- 
piece frame with deep throat and taper for narrow slots 
and tight places; quick reading figures; convenient decimal 
equivalents; quick, easy adjustment; lock nut and ratchet 
stop oF friction thimble. 


Ask your distributor or tool store to show you these finest 
micrometers ever to carry the Starrett name. 


BIG NEW CATALOG — FREE 
Describes and illustrates over 3000 
‘Scarrett Tools. Write for it. Address 
Dep. Ps 
‘THE L. S. STARRETT CO., ATHOL, MASS., U.S. A. 
Since 1880 — World's Greatest Toolmakers 


MECHANICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS » STEEL TAPES = PRECISION GROUND FLAT STOCK 
HACKSAWS = HOLESAWS. + BAND SAWS» BAND KNIVES 
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Superlor's New Model 70 UTILITY TESTER® 


FOR REPAIRING ALL: 


sELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES - TV TUBES 


‘AS AN ELECTRICAL TROUBLE 
SHOOTER THE MODEL 70: 


Hud 
vi 


lortsy burned. out 
‘Chen nok teak FY tuber 
Taster such ag” the Model TV 


or_guatt, An emision toe 
‘esetibed aioe a requiced to text aes for gual 


AS AN AUTOMOTIVE TESTER THE MODEL 70: 
‘Testa both & Volt and 12 


Fuses Heatine 3 
round, Breaks tn wi 


‘Superior’: New Model TV-11. STAN 


Light Waves Test Gauge Blocks 
the yardstick that measures the 
age blocks used in mass pro- 
duction. Light waves used in the Nation- 
al Bureau of Standards’ new instrument 
show discrepancies of 10-millionth inch, 
| or one-thousandth thickness of a hair. 


NO MONEY WITH ORDER —NO C0. D. 


“Ty ther of te abore tatraments fr 18 dare before ros bay. 


oe ae a ee ee co eee 


= 


| Prof Saver Grades Students 

| AN EectRonic brain will hand out 
term marks to budding engineers at the 
University of Tennessee. It works out a 
final grade based on 10 tests and projects 
of varying value, doing a 50-man-hour 
job in less than three hours, 


Hi 


beedeen een enemen: 


| -t5.55 wiiita 10 days, Datance 
[4.00 monty tor 3) mothe 
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BIND JOINTS 


STRONGER 
WITH 


ROGERS, a 

GLUE ROGERS GLUE IS CLEARER, STRONGER, 
ALWAYS UNIFORM 

Prove ic yoursell — 

SPECIAL OFFER: Send only 15 cents for a full 

size jar of Rogers Glue. Get, ABSOLUTEL 

FREE: The new 1953 edition ‘of "Rogers Book: 

fof Woodworking Shop Notes". jam-packed with 

Wdeas and help 


ware Store. 


the becé LIQUID FISH GLUE 


AFT. STARTERS 


ss. NEW, IMPROVED CALCULATOR 


FOR WOODWORKERS only 25¢ 


Jory sive information on lender 

SER Cae) cer, Coovcaist, single wo ead. Just 

v | crater eal gation Deer 

| iscrvabowet eet tat ss ors 

Se) coupe cements of reoies @ oa: 

wae heavy ered cardboard, Sd 

236 00 eampe plese to Crecnce Tool Ca 
CilenbiaRreda, Rockit Hina 


CRAFTPLANS 
CATALOG! 


all kinds of 
oft. CHAFT- 


a2i S, Michi 
Devt. 6.272, 


NEW "DO-IT-YOURSELF 


WOOD FINISHING KIT 


Atlas. GIVES YOU 


GREATER VALUE PER DOLLAR 
Atlas. 


12” BAND SAW 


For home or commer- 
cial shop use, the 
heavy-duty Atlas gi 
you the utmost in 
and efficiency 
y band saw op- 
eration in wood, metal, 
plastic and composi- 


tions. The base 

and table are m 

rib - braced, 

castings that assure 
smoothest cutting in 
all materials, Table is 
14” x 14” — precision 
ground — tilts 45°. 
Carefully balanced 
saw wheels are sup~ 
ported b: aled~ 
for-life 


ings, 
have replaceable rub- 
ber tires. Blade is directed by 4 hardened blade 
guides and supported by ball bearings above 
and below table... cuts stock up to 64%" thick, 
Metal Cabinet stand encloses motor and belt. 
See it at your Atlas dealer's. 


Atlas. 


15’ DRILL PRESS 


The most useful tool for 
your shop—and Amer- 
ica’s greatest drill press 
value! With accessories, 
it gives you a whole 
shop full of tools . . . for 
mortising, carving, rout- 
ing, sanding, and buffing 
as well as drilling. And 
Atlas is built to last you 
a lifetime—with exelu- 
sive “floating-drive”, 
six-splined spindle and 
drive sleeve, 4 sealed- 
for-life ball bearings 
and extra-heavy con- 
struction throughout for 
maximum rigidity and 
accuracy! See it—com- 
pare it before you buy. 


WRITE FOR ILLUSTRATED LITERATURE 


y 1-25 N. Pitcher St., Kelomazoo, Mich. 


PQUALITY MACHINE TOOLS SINCE 1911 
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Linked Wheels Give 
More Push to Trucks 

Better all-weather traction and 
smoother braking are provided by this 
tandem belt drive for truck axles, The 
belt transfers from 85 to 93 percent of 
torque to the extra wheels. The drive, 
including four sheaves and two belts, 
weighs only 165 pounds. Sterkel Tan- 
dem V-Belt Drive, Denver, makes it. 


Build this beautiful Liberty Home yourself 


... Or direct its construction! 


Save thousands 
of dollars either way 


The unique Liberty Home Building 
Plan outlines every step for you, 
Blueprints, working plans are sim- 
ple, easy to follow. Lumber is pre- 
cut to exact size. piece num- 
bered. Do all the work yourself, 


or hire carpenters and still save. 


ONLY HIGHEST QUALITY 

MATERIALS USED 

You receive fully-seasoned, Kiln- 

dried materials throughout, Green 

lumber is never used in a Liberty 
lome. Only the best nationall 

43 designs—$2376 to $7950 sdvertised Enished products, are 

fave Cod bungalows. Long, low ranch homes with 2, 3, 4 included. All materials guaranteed 

bedrooms. Brick, siding or shake exteriors. Large living- ‘as represented. 

dining arces, "dream kitchens", All plans tnchaded, Build 

with Basement or utility room. Individualize in many ways. 


4 ATTRACTIVE PAYMENT PLANS 


Liberty Homes are acceptable for FHA or VA financin, 
led by banks and sa and loan associa 


The 3 bedroom Woodlown 


recomme! 
throughout the country. Full details in our catalog. - 
MATERIALS SHIPPED COMPLETE FREIGHT PREPAID “T am very eee and satisfied with 
2 my Liberty Home, All my friends are 
‘The Liberty Home materials specified for the home of your Suenod ts lanrm thas 1 did preeaieally 
choice are shipped complete ready for erection. No ship- ail of the work myself, 
ping charges. J.C. Lindberg, Ohio 
Send for Te LIBERTY HOMES 
colorful Lewis Manufacturing Co. ‘1371 Lafayette Ave. Bay City, Mich. 
52-page Please rush me your Liberty Homes Catalog for which I enclose 25e 
catalog 


NAME 


43 Liberty Homes in 
full color with 
detaied flor plans. | 
Send 25¢ today. 
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START A 
BUSINESS 


wes, per hour~prices 
$5.00 to $8.00 for 


SComainarions: 


| WENDELL MFG. CO. Miao 


STOP WASTING MONEY 


‘ \¥_ on worn-out piston rings 
] Get HASTINGS» 
STEEL-VENT 

= ELECTRIC WELDER 4°,%2 


Fear writen varagtce. Wel ‘tet 
‘r'money" back. "Repairs tanks. tools, 
Tenders, machine parts.” ofe.. Complete 
wit re it ev 

ir Flame 


ge PER ie ——— 
Shey 
$:80X Drawahok 


USED 16 MANY WAYS 
E Le & SCREW CORP., Rockford, Il. 


—< is Housing ever. 


Breaks or Distorts we 
replace it Free. 


famous 


Even 
this 7 
guarantee 


the World’s Most 
Popular Pipe Wrench 


Millions of 
users know it 


fall others! 


It’s the “RItat>” name that guaran- 
tees you everything you want in a pipe 
wrench — instant Bite on the pipe or 
conduit, instant let-go—it can’t lock 
because of patented hookjaw suspension 
~ handy pipe scale, easy-spin adjust- 
ing nut, comfort-grip I-beam handle 
and every one factory-tested before 
shipment! For your work, for your 
home, it’s most for your money—buy 
it at your Hardware Store! 


1e Ridge Tool Company, Elyria, Ohio, U.S.A. 
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BUILD YOUR 


‘OWN ARC WELDER, LIGHT 


PLANT OR BATTERY CHARGER 
5 


A En ed 


AIRBORNE SALES 00,, INC. DEPT. P5157 


8501 Stellar Drive, Culver City, Calif 
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He Tests Gearboxes by Ear 

A KEEN-EaRED “driver” in a soundproof 
room tests transmissions at the David 
Brown factory in England. Driven by a 
diesel engine, the gears can be shifted and 
their running speeds controlled by the 
operator. If he detects too much whine, 
the gearbox is stripped and rebuilt. 


Reds Put Sun’s Rays Under Glass 

Russian workers are taking showers in 
huts like this. Water passes through 14 
pipes in the panel to the overhead tank. 
The sun's heat, retained within the black 
interior of the glass-covered case, warms 
the water in the pipes, the Russians say, 
even in cold weather. 
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nuts... screws 
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orsinacy ghee api tang HIGH, S¥SRD DRILL 
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GET THIS 100 PAGE 
CATALOG TODAY 


than ever—expanded tec: 
ith Information and. tllus- 


interesting items easier 
to make, Big sections 


material, many others 
Enclose 25c fo cover cou! of postage and hondling which will be 
talunded with your fr order 

Minnesota Woodworkers Supply Co., Dept. P-2 
1713 Olson Highway, Minneapolis 5, Minnesota 


have fun with electronics 
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their clear 


BUILD 
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-proud of your work. You 
€an't mise—and you save money! 


Transistor Rodio Kit 
Experiment with the marvel of transistors! 
Printed creat mounting board simpliien 
mbly=—just make a few solder connec: 
jelivers ine broadcast reception. 
Fita'in- pales of your hand; powersd. bY 
Denlight cell that laste for months. Come 
Bigtesich all 'parta translator, Denlighe 
De. wes 
$3 Y 765. Transistor Radio Kit,,. 94.35 
$3 Y Bee Headset & Antenna Kit 


} Famous 2-Bond “'Spoce-Spam 


Tisiling new bandwoitching tposives. Sex 
‘ing short wave on 6.10 18 me 


generative dreuit; & PM 


raker: beat 
Power output. Easy to build. All pa 


Fone ie cabiico yy ee 
BY a eSpace Spanner’ i. $18.95 


85 ¥ 247; Cabinet for abo 
Tronsistorized Electronic 10-in-1 a Kit 


iw seareat 
= facta tane cance 
oP Drinted-cireuit board” 
pe eckercte 
sven 


TPacructons for each Drak: 


$15.45 


SY 290: Electronic Lab Ki 
‘2.Way Intercom Kit 


any and inexpeppive to build your own 
Fstacio ‘gin homer ofc. 


i cable (up to wir 
lguerwhite cases, tubes 


Dozens of other ‘a 


knight-kits " intercom Kits. 914.75 
available 
GET THE BIG FREE} pa 
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ment, test instruments, TV 
‘components, ports, tubes and fools. 
FREE—sond for it 


World's Largest 
Electronic 
Supply House 
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“ PULL-GEAR “” 
SPEED-REDUCING PULLEY 


with '/a H.P. Motor 
Amazing new internally 
geared speed reducer doubles 
fj drill press capacity. Greater 
power, greater efficiency, 
greater productivity, 


Provides the correct speed and power for larger 
drilling, reaming, tapping and boring on light 
presses. Easily installed in five minutes. Adapt- 
able to all type machines. Spindle speed range 
approx. 45 to 3000 RPM. Made in 3 motor shaft 
sizes: 4"—%"—%", Write for literature. 


Gp" PULL-GEAR CO. 


Center Line, Michigan 


25429 Mound Rood 
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The Light That Won’t Burn Out 
mntinued from page 117) 


syllable scientific name: electrolumines- 
cence. Credit for its discovery oes to a 
French scientist, Georges Destriau. In 
1936 he built a crude electronic lamp 
(one ingredient was sea water), noticed 
a faint glimmer, and published his re- 
port in a scientific journal. 

Things really got going, though, after 
the war, when science-angled-f 
took over. At the Lighting Di 
Sylvania, in Salem, Mass., nobody had 
ever heard of Destriau. But Chief Engi- 
neer Howard Biggs was thinking, as a 
good chief engineer should, of new prod- 
ucts his company could make—and sell. 

Biggs is an expert on semiconductor 
the solid crystals that do the rectifying 
and amplifying jobs usually asso 
with vacuum tubes. One day Biggs 
walked into the office of his manager of 
research, Dr. E. F. Lowry, and as Dr. 
Lowry now recalls, said: 

“Look, Doc. There're just two ways to 
make light, There ought to be another 
way. A better way. Maybe a semicon- 
ductor light. Let's see if we can find it.” 
researchers went into ac- 
built a few luminous condens- 
ers—weak ones, just visible in a dark 
room. But within a few years, they had 
increased the light output nearly 1,000 
times, and production began. 

Sylvania has now sold about 200,000 
electronic lamps-strictly on the basis 
that they do a particular illumination 
job better and cheaper than any other 
light source can. Besides the clock and 
radio dials, you should soon see electron- 
ically lit telephone and thermometer 
dials, switch plates, night lights and air- 
plane fasten-your-seatbelt signs. 

Other electrical firms—RCA, GE, 
Philips in Holland—are interested, too. 
Westinghouse, in particular, has pushed 
research in this field. 

When can you expect the brighter, 
more efficient room lamps that will make 
luminous ceilings and walls? Two years, 
perhaps five years. The experts agree 
that a major breakthrough is needed— 
and will come. END 


You Can’t Beat these 3 POWER TOOL VALUES! 


Not even the most expensive saws give you these important extra features 


© ARCO-SAW: Exclusive'Dado Arbor cuts any groove. g se 
* ARCO JIG-SAW: Exclusive Circle-Cutter & Rip Gage. * + 
* ARCO HOLE-SAW: Exclusive Automatic Slug Ejector. 


“ARCO JIG-SAW” 


with adjustable 
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ate ‘one hand 
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GOT A LOCK PROBLEM? 


‘To make locks work easier and last 


es a long-wearing protective film to 
seal out rain, snow, salt, ice and dust 
that cause locks to stick, rust and wear 
out. LOCK-EASE prevents keys 
from sticking. ..locks from freez~ 
ing. Use LOCK-EASE on car 
locks, garage locks, padlocks 
and all door locks in and out 
of the home. For best results, 
“LOCK-EASE” locks regu 
larly! 4-02, "Drop or Stream" 
can only 49¢, everywhere. 


LOCK-EASE® 


; ; 


BEAVER MFG. CO. 


800 ISIS AVENUE + INGLEWOOD, CALIF. 


TAKE FLASH PICTURES «any Lime, 
Kodalite Super-M Flasholder. Small enough to slip 
in your pocket—yet B-C powered! Mounting bracket, 
connectors to fit most any camera, Order from your 
photo dealer. Only $9.95 (battery extra). 


nyihere, with a new 


Eastman Kodak Company, Rochester 4, N.Y. 


\ Now own a Trindi full 125 amp Industrial 


Weldcr at price far less than smaller machines. With 
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TRINDL PRODUCTS Ltd., Dept. T3-A OPERATION 
1807 So. Clark St. Chicage 16, tt. 
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KNOW ABOUT 
HAND SAWS? 


QUALITY STEEL. 


Good saw steel should be hard enough to 
hold its cutting edge and yet malleable 
enough to be flexible. Only saw manu: 
facturers who operate their own mines 
and steel mills can give you the uniform 
controlled steel consistency necessary in 
every saw blade. Sandvik Swedish Char 
coal Steel Hand Saws feature this high 
quality hand saw steel. This is only one 
of Sandvik's many exciusive advantages. 
Before you buy any hand saw, ask your 
dealer to show you a Sandvik 


let 
Wand Saws" 


Sandvik STEEL, INC. 


Sow & Tool Division 
1702 NEVINS ROAD, FAIR LAWN, N. J. 
{Im Canada: #.0. Draw 1330, Station 
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MASTER MECHANIC MFG. CO., 
= Burlington, Wis. 
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Night Raid in Our Hydrogen Bomber 
[Continued from page 102) 

lessly out of the fight. To make matters 
even worse for the interceptor, the B-52 
carries a new four-gun tail turret that 
tracks an attacker automatically and 
sprays him with a hail of 50-caliber bul- 
lets. 

However, if the big bomber gets into 


serious trouble, the crew can go, go, go— 


no sweat. The pilot, copilot and Elec- 
tronic Counter Measures operator eject 
upward; the navigator and observer 
eject downward; and the tailgunner fires 
off his turret and dives after it. 
Another fact worth noting: The B-5 
holds the world’s record for a fast big- 
plane let-down—a screaming 25,000 feet 
per minute. That’s only two minutes 
from bombing altitude down to the d 
The big airplane is also a dream in 
is swivel. You head 
into the wind. It 
rs to be a suicidal 


settles at what a 
crabbing angle. But it’s not suicide at all, 
The wheels, being lined up with the run- 


way, roll her on like a kiddie car, and 
since this airplane costs us taxpayers 
$8,000,000, we ought to be happy, A 
ground loop could wipe out every nickel 
of it in a split second. But despite 
200 tons fully loaded, the B-52 flies like 
an overgrown Cub. 

You steer it with the rudder. As you 
gain speed, the droopy wings perk up 
like the wings of a bird. You ease off, 
the wheels and flaps away in their 
d go on up where there’s scarcely 
y air at all, Above 45,000 feet, th 
MC-1 pressure suit is a must. An ex- 
plosive decompression above that height 
could kill you in ordinary gear (although 
some rugged pilots have rolled over and 
dived vertically to safety after “blowing 
out” at 50,000). Pressure breathing is 
just the reverse of ordinary breathing. 
The suit punches air into your lungs. You 
force it out—and it takes a lot of forcing! 
Ten minutes is all the average healthy 
man can handle. 
yet of metal fingers control the 

flight near the ground. Called 
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NEW! LET YOUR DRILL 
SHARPEN ITS OWN BITS 


‘Ged round shank dele from 3/32" ko 36" Uke 
Gries conver 
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Band, 
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tachment 


Super Filer No. 11 folnts and 
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NEW! SUPER SAW FILER NO. 6 
Automatealy conte  anale,pltch for sik e— 
any vse of clamp. teeter tie. $6 SO 
MONEY BACK GUARANTEE—FREE CATALOG 
‘A.D. McBURNEY, 5908 Hollywood Bivd. 

Hollywood 28, Calit., Dept. $-17 


OVER 1400 PLATED PIECES in 


4h of 2 Popular Seren Dept, Priced t save 
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NEW! DISCOVERY! 
SAVES PLUMBING BILLS 


CLEANS INSTANTLY 


CHICAGO—Jan, 1st—Home 
Owners, Offices, Apartments, in 
cluding’ Pactories are constantly 
having. trouble with. clogged-up 
pipes ‘which proves expensive In 
Costly Plumbing Bills — 

But now—using Water Impact 
and’ Air Pressure, here is anew 
Unit ealted the Plumber's Piush- 
ing Gun, which cleans ail Hines Up 
to'100 ft. Tt will open any num- 
ber of bends in pipe. Yet anyone 
can operate thia new gun, Which 
triggers eastly. 

TOILETS, URINALS, SINKS, 
and FLOOR DRAINS’ clogged 
With paper, grease, rags, sand. 
And other debris ean be cleared 
With ‘one or more 
Run, sav 
price “the Mest. time 
This new Flushing Gun may be 
lused on any i to 6 inch waste 


pipe including Sink Drains, Floor 
Brains, Hot Water Pipes, Drink 
Ing Fountains, Septic ranks, and 


Urinals. Obstructions melt away 
INSTANTLY when struck by the 
Lg Haramer ike “blow ‘of this” new 
‘This New Flushing Gun is offered on 30 Days Free 
Trial, BUT MOST IMPORTANT IS THIS—What is 
this Tool worth in Costly Plumbing Bills Saved in your 
Home or building. For your own good—Tear this Ad 
out now and write your name and address beside Ad 
for FREE BOOKLET. No agent will call—Obey that urge, 
mail now or write posteard. (Chicago Phone Kildare 
45-1702) MILLER SEWER TOOLS, DEPT. P.S., 4636 N. CENTRAL 
AVE,, CHICAGO 30, ILLINOIS. 


with new Flexible 


Weldwood’ 
Wood-Trim’ 


No more exposed edges when 
you make things of plywood— 
things like tables, desks, cat 
nets or other projects. Wood. 
Trim covers the edge with real 
wood veneer... gives a real 
“pro” finish. Apply it in min- 
utes—without clamping, iron- 
ing, sawing, nailing, using 
Weldwood Contact Cement or 
Weldwood Presto-Set ® Glue. 
Countless decorative uses 100; 
trim lamp shades and picture 
frames, decorate coffee tables, 
clocks, waste baskets, etc. 
At hardware, point ond lumber deol 
write "for tree leoflet, Dept. PSI-7WT 
Perfect wood finishing jobs 


FIRZITEB ond “SATINIACE 


Bex 525, UNITED STATES PLYWOOD CORP., N.Y. 46 


SAVE MONEY on LUMBER 
with the LOW-COST 


BELSAW PLANER 


‘© Convert Rough and Random Size 
Lumber into Cabinet Finished Stock 
Now anyone can make perfect cabinet 
finished stock from low-cost rough lum- 
ber... any size up to 12% inches wi 
and 6 inches thick. Turn out high grade 
finished materia at a fraction of the cost you pay lum 
Big 42-inch-long bed makes to plane heavy, wide and long 
Pieces. BELSAW sell-leeds at 1¢ 1034 feet per minute. 
USE THIS ONE LOW-COST MACHINE for Planing, 
jointing, Sawing, Milling, Tongue and Groove. 
You can easily make flooring, siding and many other popular 
patterns with your Belsaw. Your Belsaw quickly pays for itself 
with savings on raw materials and profits on finished stock .. . a 
highly profitable machine for custom work. Compare Belsaw with 
12-inch planer on the market... Belsaw gives you more essen- 
tial features—yet costs you $50 to $125 less than others. 
Send Today for Free Literature on the 
Belsaw Multi-Duty Planer. 


BELSAW MACHINERY CO 2067 Field Bidg.Kansas ity11,Mo. 
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Weldwood 
Wizard, 


yards. 


MORE POWER 
IN YOUR 


gripping power with P&C Pliers...rug- 
ged, highest quality alloy steel, deeply 
milled sharp teeth, hardened steel bolt, 
perfect jaw alignment. Chrome plated, 
easy-grip handles let you work faster, 
easier with less effort. Buy P&C. 


TOOL COMPANY 
tor $926, PORTLAND 22, OFF 
SCHILLER PARE, RU 


} & WOODWORKING 
MATERIALS 
TOOLS—PLANS—SUPPLIES 


World's Largest Selection of Finest 
dings Nardware Toots-SACL AY 

Low MONEY SAVING PRICES! 
‘Your complete wood buying guide 
aand project book Graftaman is your 
best! most complete souree of finest 
Klin-drieddomesticandrare imported 


132 PAGES 


Many in 
full color! 


packed with rare, 


bandings, matched plywoods, em- 

/mouldings.carvedornaments, 
newest woodworking tools, “hard to 
find” eabinet hardware and fittings 
«..morethan 1,500 itemal Packed with 


ideas and money making plans. En- 
lose 26¢ (refunded with firstorder) to 
help pay mailing,handlingcost. Write 


MAIL COUPON 
Craftsman Wood Service Co., Dept. 


NOW! 


CRAFTSMAN WOOD SERVICE COW Dent. 
| 2720 5. mory Street, Chicage @. 1 | 


Enclosed find 25e. Rush WoobWoRKERS' CATALOG, 
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Night Raid in Our Hydrogen Bomber 
[Continued from page i] 
“flaperons,” they ripple up out of the top 
surfaces of each wing in response to the 
yoke. The flaperons dirty up the top of 
the wing, spoil its lift, and make it sag 
down into a bank. Retracted, they clean 
up the wing and restore its lift, and it 
either stabilizes or rises again, depend- 
ing on the yoke pressure. For high-speed 
cruising, at altitude, the B-52 is banked 
by little stubs of ai 
between its huge flaps. These stul 
too small to be effective at low spee 

hence flaperons. 

Older bombers used to carry their 
breathing oxygen in bulky steel bottles. 
Not so the It uses all refriger- 
ators and stocks liquid oxygen, making 
possible great weight savings and a 
stly larger amount of breathing gas 
(since a few jiggers of liquid can fill a 
mighty large gas volume when allowed 
| to expand). 
The thing 
bout the B 
maintenance. 


that impressed me most 
was its little need for 
The old B-36s were being 


I | worked on by hordes of mechanics from 


ded until they took 
| off for the next mission. All Wright's 
| crewmen did—honest!—was wipe the 
Ids and help fire up the engines. 
if the aluminum skin had been 
, the complication 

ave made 
Rube Goldberg di s liter- 
ally crammed with wiring, motors, tur- 
| bines, pumps, generators, tubes, linkages, 
| fuel cells, ammunition, electronics and 
thousands of other items too technical 
to describe. 

Every available inch of volume is 
packed solidly—and most of those myr- 
| iads of gadgets have got to function 
properly if the bomber hopes to operate 
| at top efficiency. The power for the in- 
ternal systems is supplied by four pneu- 
matic packs that bleed ram air from the 
engines, duct it to high-speed turbines, 
and transform it into electricity. Boeing 
has bent over backwards to give the 
crew a break. Only two of the four power 
Continued on page 262 
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People 60 to 80 
"| Tear Out This Ad 


. and mail it today to find out how 
you can still apply for a $1,000 life 
insurance policy to help take care of 
final expenses without burdening 
your family. 

You handle the entire transaction 
by mail with OLD AMERICAN of 
KANSAS CITY. No obligation. No 
one will call on you! 
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American Ins. Co., 1 West 9th, Dept. 
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Night R: 


in Our Hydrogen Bomber 

(Continued from page 260] 
packs are needed to complete a mission. 
The other two are life insurance. This 
100 percent margin of safety is carried 
right through the design of the airplane. 
She can take a terrible beating and still 
fly home. 

Six hours after Wright ied out for 
takeoff on that first night, and roared 
away in the starlit sky, we stood in the 
flight line in the dawn waiting to greet 
the returning fliers. They had made a 
3,100-mile loop around the eastern part 
of the United States. We were surprised 
to find the area jammed with happy, ex- 
cited people—the mechanics, sympa- 
thizers and interested officers and men 
connected with the 42nd Bomb Wing, 
for which Wright was flying. The on- 
lookers wasted no time in passing the 
big news. Capt. Maushart, while he had 
not hit St. Francisville on the noggin, had 
acquitted himself very handsomely in- 
deed. But Bob Townley had done the 
impossible. He'd shacked Springfield, in 
Yankeeland, just as he'd hoped. His 
“bomb” had landed fairly and squarely 
on the northeast corner of a s ‘ory 
warehouse—not a foot off the aiming 
point! this moment, Wright's crew 
was leading the entire competition in 
the bombing category. 

That first mission was not a fluke, it 
is a pleasure to report. Townley kept 
twisting his tracking handle with author- 
ity all through the meet. He ended by 
beating the other three B- 2s—plus 34 
of the other 40 airplanes in ‘the “ “world 
series”—to take fifth in bombing for the 
meet. He was the only B-52 bombardier 
to get a shack, 

There was no longer any room for 
doubt. The B-52’s debut had been a 
success. Its easy controllability at high 
altitudes and its efficient design had 
provided a stable bomb-dropping plat- 
form that enabled Linn Wright's crew 
to bring it in among the winners. SAC 
had a new bombing machine that was 
worth every penny of the $8,000,000, and 
160,000,000 Americans could breathe a 
little easier in a jittery atomic world. END 
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HORSEPOWER 
FOR THE 


PONY SCOOTER 


AD 


Seies Vertical Shaft 


You get dependability, as well as agility, in this well-designed 
two-wheeler built by Hawk Tool & Engineering Co., Clarkston, 
Mich. and sold by Montgomery Ward & Co i's powered by 
Continental Red Seal AU Series engine, equipped with buit.n 
preatt to operate its lights. It will pay you to specify Red Seal 
for any job within its power range. 

For information, write 


Continenta/ Motors Corporation & 
(MOUSTRIAL AIR-COOLED ENGINE Divi 
12000 KERCHEVAL AVE, OETROIT 1S, MICH 


You will be amazed how ZIP-STRIP magically 
“bubbles off” old paint in minutes, leaves sur- 
faces clean and ready to refinish immediately. It's 
new, different, fast, safe. Removes 8 to 10 coats 
with one application. No sonding. No harm to 
hands. Cannot explode or burn. Simply flow it on, 
let it bubble, wipe away. Be sure you get genuine 
ZIP-STRIP in the yellow-and-black can. At better 
point, hardware and variety stores everywhere. 


Send today 
for New Refinishing Booklet 
and ZI 1 

Enclose 25¢ to cover handling ond 
mailing of helpful 12-page refinishi 
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Are You Getting Too Much Sleep? 
{Continued from page 114] 
for hours, and wake up unrested and, 
muscularly speaking, stiff. 

It follows that since normal sleepers 
move frequently, it doesn’t matter what 
position a person goes to sleep in. 

What wakes you. Persons who sleep 
“with one eye open” actually depend on 
their ears. Researchers from the Harvard 
Medical School and the Loomis Labora- 
tory (Tuxedo Park, N. Y.) found that 
noise too light to waken a sleeper can 
produce a characteristic change in his 
brain waves, except when he is in the 
deepest stage of sleep. This change, 
called the K complex, is a series of fast 
waves on top of a series of slow ones. 

A sleeper’s own snores can bring on 
the K complex—and sometimes wake him 
up. So will turning on a light or applying 
a mild electric shock to his finger. But 
the sense of hearing stands guard better 
than sight or touch. In other words, 
the worst disturber of sleep is noise. 

Measuring dreams. A man's eyes 
move even during sleep, a fact that is 
providing researchers with clues to 
dreams. Dr. Kleitman and associates at 
the University of Chicago placed elec- 
trodes around people’s eyes and recorded 
eye movements. 

They found that, as we drift off to 
sleep, our eyes drift, too, moving slowly 
from side to side—sometimes in harmony 
but often not. Eyes move that way every 
time we stir. 

Periods of rapid, jerky eye movement 
also occur, accompanied by an increase 
in heart rate and respiration, Most 
sleepers who were awakened after a 
burst of such activity gave vivid descrip- 
tions of dreams; most awakened when 
there were no eye movements recalled 
no dreaming. 

On the basis of these studies, dreams 
may last as long as an hour or as little 
as several minutes. In the course of a 
night a sleeper may have three or four 
periods of dreaming—or at least, rapid 
ocular activity—but the dreams remem- 
bered are likely to be the last ones. 
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Are You Getting Too Much Sleep? 
(Continued from page 264) 

When we dream, the EEG shows, 
are three-fourths of the way awake. 

What causes sleep? Scientists aren't 
sure. A Swiss physiologist inserted elec- 
trodes deep into the brains of c i 
the area called the hypothalamu: 
turned on a mild electric current. The 
animals curled up and went to sleep. 
Their brain-wave patterns then became 
“astonishingly similar” to the third and 
fourth stages of human sleep, This sug- 
gests that when a “sleep center” in the 
older, lower part of the brain is stimu- 
lated, it closes the gateway on messages 
to and from the cerebral cortex, the 
center of consciousness 

Other scientists bel 
must be one or more 
general 
evidence 


we 


e that there 
centers in the same 
rea that keep us awake. Their 
When the connection between 
the cortex and the region below is cut, 
brain-wave patterns show sleep. Further, 
when certain small regions at the base of 
the brain are stimulated electrically, the 
EEG pattern shows wakefulness, 

Perhaps, then, two kinds of centers 
are involved in the sleep-wakefulness 
cycle. One may shut the gate on mes- 
sages from the conscious part of the 
mind. The other may be a collection of 
mechanisms, including pain, hunger and 
will, that open it. 

Theories exploded. It was once be- 
lieved that we sleep because some of the 
blood leaves the brain—that nerve cells, 
receiving less nourishment, reduce their 
activity. But it turns out that the amount 
of blood in the brain, if it changes at all 
during sleep, increases slightly. 

Another notion that the brain 
shuts down periodically under the influ- 
ence of fatigue poisons. It is a fact that 
nerve cells tire faster than other kinds, 
but no sleep-producing toxin has ever 
been identified. 

Modern theories about sleep are based 
on the feedback principle. When it's 
time to sleep, whether because of habit 
or fatigue, your muscles relax. The 
nerves controlling them send less infor- 
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Are You Getting Too Much Sleep? 
[Continued from page 266] 
mation to the brain, so the brain sends 
fewer commands to the muscles, So they 
relax still more, and so on, Evidence: 
We tend to get sleepy when we can't 
move around—as at a meeting—and we 
can stay awake several nights in a row 
only by keeping physically active. 

If you can’t sleep. Consciously relax 
all of your muscles, A warm bath may 
help. Stop mental or physical work at 
least an hour before bedtime. If you're 
the type that gets hungry every few 
hours, have a little something to eat or 
drink. Try to go to bed at the same time 
every night, because habit plays a tre- 
mendous part in sleeping. Jf you read, 


NEXT MONTH ... 
What's all the talk about strontium 90? 
How much is there in the atmosphere, 
and how will it affect you? An authori- 


tative report answers your questions. 


se something th y to put 
down, Let your mind be at peace; pray- 
bedtime can help. Imagine yourself 
tion where you habitually do 
a pleasant scene 
like a meadow or woodland glen, 

Slept terribly last night? Maybe you 
only think so. About a quarter of the 
people tested by the Sleep Research 
Foundation reported a poor night's sleep 
when records showed otherwise. 

Your opinion may be colored by what 
problems pop into your head when you 
e. (People facing a mean situation 
may get some psychological comfort from 

ining about a poor night's sleep.) 
y e been restless during the last 
| 20 minutes before waking, you may feel 
| that you've tossed all night. 

Lost sleep. People who have stayed 
awake for days in sleep research recov- 
ered fully, as a rule, after one good 
night's sleep. If you hit the hay hours 
late tonight, you'll be able to work as 
well as usual tomorrow—unless you 
worry about the lost hours. Get your 
normal rest tomorrow night and you'll 
be fine. END 
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Knife Is a Gadgeteer’s Dream 

For 175 smackers, a goggle-eyed Boy 
Scout or an adult deer slayer can astound 
his fellows with this pocket knife imported 
from Germany. It packs away 100 blades, 
tools and gadgets in its pearl handle. 
Hoffritz for Cutlery, New York, sells it. 


Fender Mirror Is Spring-Loaded 
A new English fender mirror (above) 
springs back into position if knocked by 
passers-by, but even a high wind won't 
budge it. A ball joint and lock nut in the 
support let you swing the glass aside to 
polish the car. Magnatex, Harlington, 
England, makes the new accessory, 


Surfaced Sub Refuels Seaplane 

Tue Navy’s sub-hunting P5M Marlins 
are experimenting with submarines as re- 
fueling bases to extend their range. In 
the photo, a seaplane is nestled up to 
the USS Guavina. Inflated rubber bins 
form a catwalk between sub and plane. 
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Students Float to Classes 

A FLoatiNG classroom and laboratory, 
the Action (top) will be manned by New 
York University oceanography professors 
and graduate students. In lower photo, 
a student lowers a pressure and temper- 
ature-measuring bathythermograph. 
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Tremendous record compiled by seven different makes 
of cars proves Champions are best for your car, too! If you’ve 
gone about 10,000 miles without a spark plug change, 
they can boost your road horsepower by 24%! 


What could be more dramatic proof of 
Champions’ amazing performance? Out 
of 134 winning stock cars in 1956 
NASCAR races, 130 were powered by 
Champion Spark Plugs! 

This kind of performance shows that 
Champions are best for your car, too. In 
fact, independent engineers have proved 
that if you’ve gone about 10,000 miles 
without a spark plug change, new 
Champions can give your car an immedi- 


Cars that win stock car races are no different from the cars you drive. 
But the men who race them know how to get every last ounce of 
horsepower. That's why the overwhelming majority of winners— 
better, than 96%—are equipped with Champion Spark Plugs. 


ate gain in road horsepower—a gain that 
averaged 24% in tests with all major 
makes of cars! 

If you haven't had your spark plugs 
checked recently, chances are you're 
losing power! For spark plugs should be 
checked every 5,000 miles—and changed 
every 10,000 miles—to assure maximum 
performance. Replace your old plugs 
with new Champions—and get more 


road horsepower instantly! 
‘National Atsciation of Stock Car Auto Racing, ne, 
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